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FCAB UPDATE - 1  
Week of November 8, 1999 

(Last update was dated October 18,1999) 

I’ 

FERNALD SILOS WORKSHOP 
Wednesdav, November 17, 1999, 6:30 p.m. 

Alpha Building 

OHIO EPA PUBLIC AVAILABILITY SESSION ON SILOS 
Wednesday, December 1 1999,6:30 p.m. 

Venice Presbyterian Church 

REMEDIATION COMMITTEE 
(NOTE: This meeting is to finalize the FCAB silos decision, all CAB members are to attend) 
Mondav, December 6, 1999.6:OO p.m. 

Large Laboratory Conference Room 

Please if you will not be able to attend any meeting, please call the FCAB office and let us know.: 648-6478 

0 2000 FCAB Calendar 
Critical Analysis Team Report on the Draft Revised Feasibility Study 
Consensus Review of the DOE Independent Review Team 
News Clippings 

There is no stewardship committee meeting in December 
The FCAB’s address has changed from the P.O. Box in Ross to Fluor Daniel Fernald, 
PO Box 538704, MS 76, Cincinnati, OH 45253-8704. 

Please contact Doug Sarno, Phoenix Environmental 
Phone: 51 3-648-6478 or 703-971 -0058 Fax: 51 3-648-3629 or 703-971 -0006 
E-Mail: PhnxEnvir@aol.com or DJSarno@aol.com 



2000 CALENDAR 
as of 11/5/99 

JANUARY -- 2 6 2  1. 
11 DOE Monthly Progress Briefing 
12 Stewardship Committee, 6:30 pm 
13 Remediation Committee, 6:30 pm 
15 Full CAB Meeting, 8:30 am 

FEB RUA RY 
8 DOE Monthly Progress Briefing 
9 Stewardship Committee, 6:30 pm 
10 Remediation Committee, 6:30 pm 

MARCH 
14 DOE Monthly Progress Briefing 
15 Stewardship Committee, 6:30 pm 
16 Remediation Committee, 6:30 pm 
18 Full CAB Meeting, 8:30 am 

APRIL 
11 DOE Monthly Progress Briefing 
12 Stewardship Committee, 6:30 pm 
13 Remediation Committee, 6:30 pm 

MAY 
9 DOE Monthly Progress Briefing ’ 

10 Stewardship Committee, 6:30 pm 
11 Remediation Committee, 6:30 pm 
13 Full CAB Meeting, 8:30 am 

JUNE 
13 DOE Monthly Progress Briefing 
14 Stewardship Committee, 6:30 pm 
15 Remediation Committee, 6:30 pm 

JULY 
11 DOE Monthly Progress Briefing 
12 Stewardship Committee, 6:30 pm 
13 Remediation Committee, 6:30 pm 
15 Full CAB Meeting, 8:30 am 

AUGUST No meetings 

SEPTEMBER 
12 DOE Monthly Progress Briefing 
13 Stewardship Committee, 6:30 pm 
14 Remediation Committee, 6:30 pm 
16 Full CAB Meeting, 8:30 am 

OCTOBER 
10 DOE Monthly Progress Briefing 
11 Stewardship Committee, 6:30 pm 
12 Remediation Committee, 6:30 pm 

NOVEMBER 
14 DOE Monthly Progress Briefing 
15 Stewardship Committee, 6:30 pm 
16 Remediation Committee, 6:30 pm 
18 Full CAB Meeting, 8:30 am 

DECEMBER Committee meetings as needed 



United States Government DePaement of Energy memorandum Oak Ridge Operations 

DATE: October 12, 1999 

REPLY TO 
A'ITN OF: Stephen H. McCracken, EM-95 

SUBJECT CONSENSUS REVIEW OF THE DOE INDEPEHDENT REVIEW TEAM 

TO: Nina Akgunduz, Fernald Area Office 

0 

Please find attached the consensus review of the DOE Indepenclznt Review Team. The 
Feasibility Study documents have been significantly improved since our initial review and 
we look forward to this important worE'moving forward. Flour Daniel Fernald and the 
Critical Analysis Team should be commended for their efforts. 

.;'. 

Susan Aleman (DOEISRS) 

Stephen Folga (ANL) 

r D'irk Gombert (INEEL) 

Date 

Date 

Date .. 

David Rast (DOEPantex) Date 

Mephen McCracken @OE/WSSRAp) 
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early 1999 a DOE Independent Review Team (herein referred to as the Team or the Review 
Team) was formed to review the Operable Unit 4 (OU4) Draft Feasibility Study (FS). Since the 
initial review in February ’99 the Team has continued to review and provide input to the study 
with the primary emphasis being soundness and reasonableness of technical basis, assumptions, 
analysis, evaluations, and cost estimates. Draft FS documents and cost estimates prepared by 
Flour Daniel (FDF) as well as Proof of Principle (POP) tests prepared by four technology 
vendors were reviewed independently by Team members with support from FDF. The Team met 
during the week of October 5,1999 to conduct a final review, achieve consensus on issues and 
coordinate with the Critical Analysis Team (CAT). 

During the October 5 review the Team reached the following conclusions: 

The FS documentation generally presents a fair and balanced comparison of the treatmsnt 
alternatives. 

t 
0 The cost estimates are generally well d&e and credible (note: this is with the understanding 

that the comments attached to this report will be incorporated). 

The Comparative Summary Analysis and Implementability Summary Table (ref: Figures 
4.1-1 and 4.2-1) generally provide an accurate comparison of the two classes of technologies 
(i.e.: vitrification vs chemical stabilization) however additional explanatoqdfactual 
statements should be considered. This would be useful to give the reader an understanding of 
the rationale that supports the comparisons. These statements would also provide the reader 
an understanding of differences between technologies in the same class. 

0 

0 The Review Team agrees that “Implementability” i s  the single most important differentiator 
between technologies. However, the cost estimates would better reflect the differences if the 
impacts of potential technology failures and resultant maintenance resources and schedule 
delays were estimated and included in the life-cycle project costs. 
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SUPPORTING DISCUSSION 

I. IMPLEMENTABILITY 

Analysis of the CERCLA criteria for evaluation of technology options shows that both classes of 
technology (vitrification and chemical stabilization) should be able to meet the treatment goals. 
However, implementation may be variable depending on the technology selected. This is clear 
from the current version of the FS, and it is the consensus of the Review Team that the 
evaluation presented is generally accurate and fairly presented. The differences in 
implementability could probably be reflected more clearly in the estimates of cost and schedule if 
more, comparable operating data were available, but this is not the case. 

It is the opinion of the Review Team jhat Figures 4.1-1, Comparative Analysis Summary and 
particularly Figure 4.2-1, Implementability Summary Table, provide the reader an importane 
snapshot representation of the comparison of classes of technologies. One weakness of the charts 
is that they do not differentiate technologies$ the same class. For instance, Scaleup, Innovation 
and Ease of Acceleration favor Non-Joule Heated Vitrification over Joule - Heated and the reader 
can only derive this from the extensive text of the documents. Scaleup and Ease of Acceleration 
(Schedule Recovery) are probably self explanatory, but this c.onclusion on Innovation is based on 
the fact that a joule-heated melter of the size and capability proposed would be a first-of-its-kind, 
novel design that would require significantly greater check-out than a standard design prior to 
operation. It is recommended that factual statements, which support the conclusions of each 
Item, should accompany these charts. These statements could also serve to differentiate between 
“same class” technologies. The notes below provide the basis fqr the teams’ review and 
agreement with F ipre  4.2-1. In general the notes were derived from the reports however some 
notes are the opinion of the Team. It is the Team position that Administrative Feasibility favors 
Chemical Stabilization for the reasons stated below. 

’ 

NOTES to IMPLEMENTABILITY SUI’kiIARY TABLE 

Scaleug - Favors Non-Joule Vitrification and Chemical Stdbilitation 

0 

0 

0 

Cyclone vitrification - POP demonstration at full scale (+) 
Joule-heated vitrification - 45-to-1 scale-up from POP test (-), 
Cyclone and Joule-heated - new design (-), one-of-a-kind (-) 
Chemical stabilization - commercial operations at scale (+), been demonstrated with 
radioactive materials at required throughput (+), standard equipment for full-scale (+) 

Commercial Demonstration - Favors Chemical Stabilization 

0 Cyclone vitrification - full-scale operation on pot liners (+), not radioactive . . -  operations (-) 
. I  .- ‘ ,  

. . . . . . . . . . . . . . . . .  . _  . . . . . . .  ......... . . . . . . . . . . . . . . . . .  
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0 Joule-heated vitrification - full-scale operation on standard glasses (+), radioactive 
operations (+), but small-scale throughput (-), problematic startup (-), and few operating 
facilities (-) 
Chemical stabilization - radioactive operations (+), demonstrated at scale (+), many operating 
facilities (+), but some recipe failures (-) 

0 

Operabilitv 

Ease of Operation - Favors Chemical Stabilization 

0 Vitrification - thermal operations (-), more complex offgas treatment (-), shorter response . 
time before potential failure (-), specialized knowledge to maintain normal operations (-), 
vitrification operations are typically remote (+) 
Chemical stabilization - experience with typical operation has been manual and will require 
innovation to make remote (-) 

0 

i. 

Reliability - Favors Chemical Stabilizatid 

0 . Chemical stabilization - core technology redundancy (+),.standard equipment (+) 
0 Vitrification - more complex offgas treatment with many components in series (-) 

Maintainability - Favors Chemical Stabilization 

0 Vitrification - thermal operations (-), joule-heated potentially requires electrode feed (-), 
refractory and refractory-lined equipment replacement required under remote conditions (-) 

0 . Chemical stabilization - numerous mechanical components (-), but standard equipment (+) 

Complexity - Favors Chemical Stabilization 

Vitrification - more complex offgas treatment (-), thermal operations (-), greater unique skill 
required to ensure normal operations (-) 
Chemical stabilization - standard equipment (+), many meihanical components (-), change- 
out of core technology quicker and probably simpler (+) 

.- 

Ease of Acceleration (schedule recovery) - Favors Clzemical Stabilization 

Cyclone vitrification - potential for schedule recovery with addition of off-gas treatment 
capacity (+) 
Joule-heated vitrification - limited potential requiring seater scale-up (-) 
Chemical stabilization - potential for schedule recovery as proposed (+) 0 

- .  
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Joule-heated vitrification - full-scale operation on standard glasses (+), radioactive 
operations (+), but small-scale throughput (-), problematic startup (-)y and few operating 
facilities (-) 
Chemical stabilization - radioactive operations (f), demonstrated at scale (+), many operating 
facilities (f), but some recipe failures (-) 

Operabilitv 

Ease of Operation - Favors Chemical Stabilization 

0 Vitrification - thermal operations (-), more complex offgas treatment (-), shorter response 
time before potential failure (-), specialized knowledge to maintain normal operations (-)y 

vitrification operations are typically remote (+) 
Chemical stabilization - experience with typical operation has been manual and will’require 
innovation to make remote (-) 

0 

t 

Reliability - Favors Chemical Stabilitati&’ 

0 Chemical stabilization - core technology redundancy. (+), standard equipment (+) 
Vitrification - more complex offgas treatment with many components in series (-) 

Maintainability - Favors Chemical Stabilization 

0 Vitrification - thermal operations (-), joule-heated potentially requires electrode feed (-), 
refractory and refractory-lined equipment replacement required under remote conditions (-) 
Chemical stabilization - numerous mechanical components (-), but standard equipment (+) 0 

Complexity - Favors Chemical Stabilization 

0 

0 

Vitrification - more complex offgas treatment (-)y thermal operations (-), greater unique skill 
required to ensure normal operations (-) 
Chemical stabilization - standard equipment (+), many mechanical components (-)y change- 
out of core technology quicker and potentially less challen,@ng (+) 

. - 

Ease of Acceleration (schedule recovery) - Favors Clremical Stabilization 

Cyclone vitrification - potential for schedule recovery with addition of off-gas treatment 
capacity (+) 
Joule-heated vitrification - limited potential requiring greater scale-up (-) 
Chemical stabilization - potential for schedule recovery as proposed (+) 



. . .  .. . .  - . .  . .  . . .  

Robustness - Neutral, both technologies challenged 

0 

Vitrification - normal operations within tight operating,envelope (-) 
Chemical stabilization - normal operations within tight operating envelope (-) 

Constructabilitv - Favors Chemical Stabilization 

0 

Vitrification - more complex offgas treatment system (-), refractory lining (-) 
Chemical Stabilization - installation of standard componente (+) 

Administrative Feasibilitv - Favors Chemical Stabilization 

0 Vitrification - longer startup times'for operator training and system check-out (-), more 
complex (and potentially more difficult) ORR due to thermal operations (-), additional - 
complexity due to application of substantive requirements for offgas treatment (-), 1 
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. .  11. COST 

The four cost estimates for the OU4 Draft FS were reviewed for consistency, technical approach, 
and overall validity. Appendix C contains a synopsis of these four cost estimates. A number of 
comments have been generated during a review of the preliminary cost estimates, which are 
provided as an attachment. Also included with these comments are FDF's preliminary responses 
to these comments. 

In general, the Review Team is satisfied with the contents of Appendix C. The majority of the 
outstanding cost issues has been addressed or is in the process of being addressed. It is important 
that the cost estimates reflect the differentiation that is exhibited in Figure 4.2-1, 
Implementability Summary Table. 

The issues identified as important in the recent cost review are: 

1. Risk budget (also known as uncertainty analysis or contingency); 

3. Decontamination and demolition @&D) waste. 

. The followin,o provides a brief synopsis of these issues. 

' 2. Secondary waste generation, packaging, and shipping; 

Risk Budget 

Risk budget is defined as the potential growth in cost due to unforeseen events such as inclement 
weather, unexpected cost escalation, etc. The approach taken by FDF to estimate the risk budget 
for the four alternatives appear valid and agrees with standard cost estimating practices. 

For the operation and maintenance (O&M) phase, the risk budget for the four alternatives ranges 
from 14% to 17% of the total O&M cost. However, this fairly tight range in risk budget for the 
O&M phase between the four alternatives is not in ageemenf with the conclusions shown in 
Fi,pre 4.2-1 (Implementability Summary Table), which indicates that Chemical Stabilization is 
judged to be more implementable than Vitrification. The Review Team has concluded that the 

-budget estimate is probably in error rather than the verbal descfiption of implementation risk. 

Therefore it is the recommendation of the Review Team that the FDF cost estimating team 
compare the individual cost factors assumed during the estimation of the risk budget with the 
implementability factors in Table 4.2-1. 

Secondary Waste Generation, Packaging, And Shipping 

One potential cost differentiator between the various alternatives is the amount of secondary 
waste generated during operation and maintenance. The unique characteristics of the four 
alternatives may result in secondary waste streams with differing waste characteristics. One 
example waste for vitrification is the refractory material protecting ae.m,ir;! p;o:oycessing 96 ooo9 
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which is expected to be replaced on a routine basis during operations. There does not appear to 
be a comparable waste stream generated by the Chemical Stabilization alternatives. 

Appendix C does not provide sufficient detail on the secondary waste expected to be generated as 
a result of O&M activities, their generation rate, the characteristics of these wastes (whether low- 
level radioactive waste, mixed waste, etc.), the type of treatment (whether packaging for off-site 
disposal, treatment at the AWWT, etc.), the. number of containers, the number of off-site 
shipments to NTS (as appropriate). 

Therefore it is the recommendation of the Review Team that the above information be included 
in Appendix C of the OU4 FS. 

Decontamination and Demolition @&D) Waste 

Another potential cost differFntiator between the various alternatives is the amount of waste 
generated as a result of decontamination and demolition (D&D) of the immobilization facility 

1 and supporting structures. 1 

Appendix C does not provide sufficient detafl on the waste expected to be generated as a result of 
D&D activities, their generation rate (bulked and unbulked), the characteristics of these wastes 
(whether low-level radioactive waste, mixed waste, etc.), the m e  of treatment (whether 
packaging for off-site disposal, etc.), the number of containers, the number of off-site shipments 
to NTS. 

Therefore it is the recommendation of the Review Team that the above information be.included 
in Appendix C of the OU4 FS. 
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Crftical Analysis Team Report on the Dran Revised Fessibllity Study 
for Remediation of' SlIoS 1 and 2 Waste. 

. .  CAT Report 11 

21 October 1999 . . . .  

.The Critical Analysis Team (CAi-) has completed its review.of the Dmft R e v i d .  . .  ' . ' . ' 

Feasibility Study (FS)'for remediation of Silos 1 and 2 wastes. The CAT has review.& 

presentation i s  based on facts, not opinions; (2) thc document contains sound'dost; 
schedule and technical information; and, (3) the'documcnt text is appropriately supported 

multiple revisions of the PS over a several month period to ensure thati (1) the 

by the data. . .  

This CAT report is organized as follows: (1) the CAT'S general feedback on the 

document. e .  

. .  

I '  

. .  
. .  , .  

document; (2) a table (Attachment 1) comparing issues,iri concerning each techn~logy as' . 
viewed by the CAT; and (3) Attachment 2 is the CAT'S specific comments on the 

The Feasibility Study is now rwdy.for &lease. While the CAT comments on this.report . 

raise 4 number of concerns, resolution of the concerns would,not likely 'fundamentally . : . . ' 

alter the document or its analysis. It is' importarit that. the Silos 1 and 2 project move . on' . , ._ OLB . , . ' . ' 

quickly as.possible, and continuing'to wordsmith the FS is counter to "getting on.with the : 
pmj eci ." 
FDF involved the CAT cdrly in  the document development process. This allowed the . . ' . , . . 

CAT a better understanding of the document.and has made it easier for FDF to:: . 

incorporatc CAT comments into the dodument. FDF should kx commended for i t s  efforts . .  . . ., . 
. in conducting an'opcn document development p w s s  and working to resolve &.rid 

, 

. 

. 0- . .  

. .  

. .  
' .  
. .  

. .  

incorporate comiiicnts. . .  

. _  
The document development process must continue' to.& open. To thkend, TXlE.should 
release the document to all'intemsted parties and begin,the publicreview as sodn as 
possible..The ROD Amendment process is lengthy and, while the CAT rocogd&b t h i  
regulatory basis for this process, the CAT urges W E  to complete the ROD process 
soon as possible. Engaging the public as a partner in decision-making early incfe'ases .the 
prospect for early completion of the ROD Amendment, solidifying public support and, 
getting on with the project, 

. .  - 
.. . 

. _ .  . . . .. . .. , ,... .. . . .. . .. .. 
. .  . .  

. .  
While the CAT'has several outstkding concerns, the dodument presentation i s  ~ ! & Y d y  .. __. .. . .___. :'.. . .  ' 

fair and balanced, The document provides a suitablebasis €or rnaking'a decision'on ; . .. . 

treatment of the Silos 1 and 2 wastes.'However, the data presented in the d,ocu~~&nt does":.- '! 
not overwhelmingly support the selection of any of the .alternatives. In the case of most . .. of ... ::..:::: . . . .  .. 

the decision-making criteria, there is no discriminating difference among the . .; . :;.::i..: I..:. ... - . . . . ' 

. .  

. . .  . -  . tcchnologies. 
. .  .. , . .  . . . .. . .  

. ,  . .  . .  . .  
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. .  

.. . . ' . .  - . . .  .. 

As a result of the parity among technologles, [he decision to favor one recbndogy over 
another is largely a personal value judgment..The reladvely subjsctivc consideiadon of 

. "implementability"-which technology i s  m m  likely to be successful-1s very 
.' 

.. impostan t to this particular decision. In addition; individual values play a role hi Judglng' 
. the technologies. For example, if an individual feels th'at waste volume or pro&sshg 

' ' 

temperature arc the most important considerations, the indivfdual's technology-pnfemncc . " 
would rcflccl thaL belief. . 

. .  .i. . . . . . . .  . . . .  . .  

.,I 
, .  

. . .  

. . . . . .  . .  . . . . .  

....... . . .  
. .  . . .  

. . . . .  - . . .  . .  . . .  .... . .- . . . . . .  . . . . .  . . .  , .  
. . . . .  : .  

. . . . . . . .  
. . .  

. . .  

The CAT emphasizes that the technology d&ision is not.the most im.portant'l@tor in 
' 

determining success of the Silos 1 and 2 remediation project. Many of Dbl3's 'fdures of: 
both chemical stabilization and vitriflcatlon have bsen ,the result of pow designs or . 
management problems, Similar risks exist for this project. The following.four.f&tors, '. 
independent of the technology selected, will weigh heaviest .on the project's rclatlvc 
succiss or failurc: . .  

. . .  

P Cspabllity of the selected ven'd0.r. Whilc thc POP test'vendo? wd&inienUcd 
to be.reprtscntadve of each technology; each vendor's technology 'war ' . ( '  . 

approach had several unique chqctenstics. Some vendors, both v&flcatl& 
. and chemical stabilization, will be more capable .ban othqrs. 1t:ls cflrlcd.xhat. 

the procurement priicess select &i!ttchalcally capable vendor that ha#% . . .  pfoven 
ablllry to perfuzm. . .  

P . D,OE and FDF management of.the proJect.,M@ny faiIcd.DOE prowts 
. .(including the trimfication Filot;p1afit) have suffered from . . . . . .  poor.oia*oment. 

None of the technologies sufficiently sfmple'to bulldar\d opeq<& . 
themsslves-success will only cbme from kn@wlcdgeab)e, 8X@te&Xd,. 

involved and commitfed marirtgcrncnt. ' . , . . . .  .I,.. . 
P . Success or failure of Silo 3 and.AdoelerkWU -wiste Retrieval (AWR) ' 

projects. Silos 1 and 2 remediation *lie6 hegvily on the Sli!~esS oc.%th si10.3 
and A m .  A M ' i n  parficular igk&&&y m.provlde'f&-for the:$ifck 1 'hd ' 

2,treatment facility. Almost as important,:'the su'mssful cornpletioti of all 
thA silos projects is &pendent '&mi ihe.'smWth flow and .l&uiii'dn h;f . 
capita!, resoufces, and ptrsonnel xhioughout the project.W$ilo 3 didor AWR 
&lay the current schedule orexderien.ce,cost.growth, Silos . .  1 m'd . . . . . . .  i-'? . .  .: 

rerrkdiation could be in jeopardy. . . ._ _. .- 

Labor ' lorn. Fixed-price contracting in the context of Fernald's si& .labor 
agrecment will be dificult..'Msicr&tc8 4 sitvation whek . : personn4:k.k . . _  . . . . .  

working for a .conactor to whom .hey . . _ * . .  a& not, directly nsponsiblci.::Pc~~djcss '.. : ~ . 
of the performance of workers, contractors. m.ay have an inkntivk'for claims' . . .  

P 

. . . . . . .  - . . . .  . purposes to shift blame for problems'to . . .  the workforce. " ' . 

. .  
..-. . 

. . .  

. . . .  . _ .  
. . . .  

. . . . . . . .  ... - . . . . . . . . . . . . .  
. . . . .  

. .  _. 
T e c h  Ical C ha1 lenges 

............. . . .  . . . . . .  . .  
. . . . .  

In its involvement with the POP tests and the clevelopmcnr of suppordng sn&nccdng . .  

data, the CAT believes the folloWfng: I. 
. . 

. .  . .  
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- P A ~ I  alternatives can'tx implemented. 
P All technologies have relatively q u i d  icvsls o'f technical nsk'makihg'ky . _. . 

). No alternative 1s the clear "winner" or *'!ose?': - each has s-ngths &d . " . 

P NO attrnatiyt requjrcs extcnsjvc orsopti!stfc:attd ~.vel.qmcnt. .,.; .$: .. :. 
P There are no unique materials of .cdrlSfruction in the applic$tion of.the ' . 

P All technologios require equiprtibnt'mdficatlons . . . .  and unique facility . .  . . .  designs 
. . . . .  . . . .  

> All major process equipment is commeitially, available, 'although afew.ttems 

. . . .  difference among them minimel;,' . . . . . . . .  

wcabncsscs. 

. .  
. .  . ;  . .  . :  tcchnologies. 

to facilitate remote operations and p q t c c i  perspnncl. 

do require custom design and fabricaeon. 

. 

. . . .  . .  
. .  

. .  

. .  . .  . .  . .  . .  

As the text of the FS shows, all of the technologies would be technically chall&ghg-to 
implement. However, the technical risks am diffeRfit for each technb1ogy:Follo~ng . .  are ' ' 
the most significant risks the CAT has identified for each technology: 

. .  

P. Joule heated vitrificatfon (VIT+l): The two greatest technical cbal9ges'for 
this technology are (1) the ~ca.l&up.m a melttr,'&veral times lar 
operating on similar wastes; andy(2) the ability of the jouie'hei 
avoid sulfate problems similar td those experienced in'the Rmal 
.Vitrification Pilot Plant. . . . .  .. . : .- . . 

P Combustion vitrification (VIT-2): The i w o  @atest t&hiiical ch&ngcs for 
.this technology (1) creating the large volumes of melw of€-ga&nd .. i2) . : 

> . Chemical itsblitzation (CHEh&l): The.three.greate$t~ttchilical .cbaUehges ..- . . ' . 

for this techno1ogy.k (I) the ability to repody&mate,thb mech@ilcall. . .  
stabilization system; (2) obtainiig adequate pduct  waste'ioading :, . -  
minimize transportation ,and disppsg costs ;  a d  (3) the .ability t o  IT&~'. . . .  '. 

.. this technology a& (1) !he ability to'opate the,mechanical.stabill~tiqn . . .  . *  ... 
system remotely; and (2) obtaining a&quate waste loading io mini,mizk _. . . 

nmsportatlon and dkposal Costs; 

. . . . . . .  . .  . d q h g  the waste feed prior'to itshmduCqoii'Lnt0 the .m+er. 

bb:- " . 

.. - ..... . .  . .  
acceptable product while minimiking Wyclei . .  

I+: Chemical stabilization (CHEM-2):.The~two.pafest techliical'c&a.ll&&s~€or 

. .  . . . .  _ .  
. . . -  - .  

. .  

. . .  

. : . .  . .  
. .  

. .  . _  

. .  . .  . .  

._.. 

a .  Recbmmendatfons 
/ I  

. .  . ). Recommendation 114:. FDF an,d DOE-should work with EYA cdc%p@k 
, .  

.,.,. . , 

the schedule for cornpletign of the Record of De&ion. The:CAT'.gces:no . ., . 
. . . . . . . .  

.=son why completion of the-ROD..shoufd take :until the Spring of:hl; .-:  .... 

. .  Public review of thc'dkument'and . .  public.involvernent aci iv i t ies . . s~~ul~-begin .  . ~ ' 

. .  
. . . . . . . . . . .  . .  . . . . . .  . .  

8s swn as possible.. 

Decision should include sufficitnt fledbility. to dlow'for a6 ''altcmjite::~lith"..~; :', :,';,, , . .;, 

. .  
-... . .  . . . . . . . . . .  ' > ' Recommendation 3.192: Were the.chosbri kchnology to.fai1, the . R6iord.of :_. - .. 

. .  
. . . .  . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . .  . .  ' .  . . .  . . . . .  

. . . .  : .. :. . . . .  I . . . . . .  

. . . . . . .  . . . . . . . .  . .  ' . . . . . . . .  
. . .  . . . .  . . _ .  . 

_ .  . . .  
. .  . .  

. .  
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. . . . . . .  consisting of. &other . . . . .  technology $mlIy .p ~ ~ ~ & m ~ e s s  m.psitiq+aid 1 . . .  ' .  . 
_ .  . .  . avoid yearsof regulatory dbcumentatldn.. ;* . , . . , . .  

. . .  

).' ,Recommendat/on 11-3: Fluor should,&velop a iil-hous6'*W .~.f.e,%w$ that 
can quickly a.nd accurately respond to pubJic.qucstlons abbut:the-:Pwib;llity' *. . . .  

. 

. Study. DOE should utilize this tcb b'suppOn 

. msodngs, discuss!ons and worfca~op prese.nrat~ons. 

. 

particij?ak'in public 
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2 6 2 1  
ATTACHMENl' I: 'I'ABLE OF WAS133 'I'KRA'I'MENT AND 
DISPOSAL ISSUES 

.In an attempt to clearly and succinctly describe the mEtjor .treatment and dispod issues , . "' 

associated with each technology, and assist the reviewer in understanding these'issuss, . . 

the CAT has developed the following table with the prOs and cons of the ?echnd-lo$as. 
The CAT does not offer this table as comprehensive, but father as an attempt m:alIow the 

... 

reader to assess each technology based on qualitfitbe facts.FDF is free to use this list if . .  
they betieve it could prove useful. 

. .  
. 4  

. .  

VIT-1 Joule heated 
{It ri fica t ion(Envitco) 

Scale-up prcstnts 
iignificant ctiallenges; 
'irst of a kind joule 
ieated rnelter for this 
:ype of waste at this 
3cale. This amounts to 
i demonsuation 
facility. 

Presence of sulfate in 
waste feed could 
cause problems 
similar to those 
experienced in the 
Vitrification Pilot 
Plant. 
Cost and schedule are 
not sensitive to minor 
waste loading 
changes. 
Within the accuracy 
of the estimate, the 
costs are basically 
mual. 

VIT-2 vit tinca tion- 
other (VORTEC) 

The POP test for 
vitrification-other was 
dcmonstrated at a 
scale sufficient to 
meet project 
objectives. Higher 
capacities may be 
feasiblc. 

hsence  of sulfate is 
a concern, however 
less so than with VU- 
1. 

Cost and schedule are 
not sensitive to minor 
waste loading 
changes.  c 

Within the accuracy 
of the estimate, the 
costs are basically 
equal. . ' . 

demonstrated with 

of the estimstej the 

' i  
. .  
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Vitrification Joule Vitriftcatton-other Chemlcal 
sta.bIlizatlon-cgne.nt 

_ .  . .  
heated . 

Requires operators to Rcquhs  operators to The batch.procsss 
make process control make process control allows some time for 
adjustments while thc adjustments while the .process adjustments. 
process continues process continues However, adjustments 

may. not',& poskible 
. :until, a significant .: 

operation. operation. 

amount of .. , .  . 
. I ~unacccptable wistc . 

, duct is,Git&- . 
Chemically and Chemically and Physically binds the ' 

waste. . waste. . 

physically binds the physically binds the .waste. 

The meltcr is a single The melter is 8 single , While mixers may 
piece of specialized piece of specialized , fail, they are more 
equipment. Problems equipment. Problems readily available and ' 

with the mcltcr could with the melter could ' easier to replace than, . 
lead to long delays in lead to long delays in melters. 
restarting the facility; restarting the facility. 
Operates at high Operates at high Operates at low ; 

. .: temperatures ' temperatuns . '~(ambieni) 
(approximately 1 I50 (approximately' 1500 temperatures. ' .  

C) . C) . . .  . .  

containers. Number of contdners:NumbCr of containers. Number of 
containers is nbt containers is'not containers i~ sensitive ... 
semi tive to waste sensitive to waste to w'aste'loading. 
loading, 

. .  

- 

. . .  

. M u c e s  2,398 M u c e s  2,162 . ~.prod~c~i6 ,078~ . 

. .  . 
. .  loading. 

I . .  

. . .  . .  
. . . .  .. 

Cannot'quickly stop Can stop process Is forgiving in the 

situation. When not heated vitrification However, emergency 
processing, melur becauie the waste stops could lead to ' 

musf maintain does not remain iR the largevoIuines . . .  of 
contents as molten melter for a long . secondary waste that 
glass. period of time. must b.rtcycled. 

. . I  I pnxess operations i n  operations moxe ability to quickly stop ' 

. . .  an emergency . quickly than joule piu>cess operations. 
. .  

. .  

. . . . . . . .  

ChemrcaI 
stqbIliza~o~-other' . .  . 

The batch process 
allows s m  ume for . 

process agjustments. 
However, adjustments' 
may not b'possible 
anti1 a si&ificant 
.amount.,&. . : .  . .  I 
un'imep&e waste . ., 

' d u c f . j ~ . ~ k a ~ '  . 
Che.mica)ly and. _. ., 

physically binds the. 
.waste. .. , ':. . . .  . . .  

While rnixets m'ay . . 
fail, they 'm mop 
readily - a v ~ l a b f e  and, 
easier &$la& than ' . 
meIrers; ' 

0perates.at low . . .  
.(ambient) ' *  . . ' 

ternperatiies. . . .  

. . . .  . . .  

. 

. . . .  

. .  

. .  . . . .  '. - 

.pI.od~~eS~.6,106 
contain&s;Num'bcr of 
containers.is senbitive . 

to wastiioaiiiiig (eig. 
.ifwasw:<&idi?gis . 
18%.inSt&d:df 2496, . 

nqmber@F$otltalners , ' 

.increas$ia3$77. . .  I . 

Is forgivlng in the 
ability to'quickly stop 
process opiadons. : 
How&$r,:$mergcncy 
.Stops .t%dld lead to 
latge nocondaj, voIurnes .wa:ste of 

-1 must b ~ ' * y c l a  

. .  ...... 

.. 

. .  
. . .  

. .  . . .  . .  - 

... . . .  
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Wtrification Joule 
heated 

Glass is generally 
viswcd as a mom 
stable was& form. In 
the melting process, 
radon is released to 
the off-gas, and radon 
generation in the 
waste form is 
extremelv row. 
Some potential for 
generating secondary 
waste streams. 

Relatively simple to 
automate (although 
remote elec& 
adju s tm e n t and 
replacem en t could 
prove difficult). 
Adjusting rhe process 
"on the fly" will 
require continuous 
attention. Complex 
off-gas system wlth 
standard equipment, 
but  many 
simultaneous unit 
operations. 
Insufficient 
infomation. to 
determine sampling 
capability or , 

difficultics. This area 
should not be ignored. 

Vitri flcation-other 

Glass is generally 
viewed as a more 
stable waste fm. In 
the melting process, 
radon is released to 
the off-gas, and radon 
generation in the 
waste form is 
extremely low. 
Significant potential 
for generating solid 
and liquid secondary 
waste streams. 

Relatively simple to 
automate. Adjusting 
process "on the fly" 
willrequire . 
continuous attention. 
Complex os-gas 
sys tern 'with standard 
equipment but 
requires several 
integrated unit 
operations. . 

A cullet waste form 
that should result in a 
simpler product 
sampling system. 
Insufficient 
information to 
determine sampling 
capability or 
difficulties. T h i s  area 
should not be ignored 

Chemicai 
stabilization-cement . .  

. . .  

Radon is an issue 
throughout trea.knen t, 
curing, and storage of 
the stabilized waste. 

. .  

Significant potential 
for generating 
secondary liquid . 

W a srt,' par!icuI &1y 
during shutdo.wn .. . 
( fl Ush cquipm Brit). 
Many mechanical 
parts that'could prove 
difficult Jdautomate 
for reliable, trouble: 
f r e C  operation..More 
complcx.storage,. . . . . .  
sccnario due .to ' 

continuous radon 
generation and 
number.of containers. 

. . . .  

Insufficient . 

infoimatioil to . ' 

determine sampling 
capabllicy or . 
difficulties. This area 
should nor .be ignored. 

. .  
. . .  

. .  
. .  . .  

. *  

. . .  

Ch erniwi 
stabfliat!on-other 

Radon is an issue 
throughout treatment, 
curing, and storage of 
the stabiliztd waste. 

.. 
i 

'. , . 

~ign i f i cq~f  potentid. . .  

for generating 

Many mc&hanical 
parts that Could prove 
dificult to'automatt . . 
fpr reliable tpuble- 
free operibom: 
(pan i~uIa~y~@e waste. 
Antainer'FU-head). 
More complex storage 
scenario.duc.to 
continuous radon 
gcnara tion:arld 
number of . .  containers. 

. . .  . . . . .  .< . 

Insufficierit . . .  infomiatiop io .. 

determine&.mpling 
capability rir. . . . . . .  
difficultiss."lAis area. 
should not &ignored, . . . .  . .  

. . . . . . . . .  . . . . . . . . . .  . . . .  . .  
. _  . . . .  -. . . . . .  . .  . .  . .  :. . *; 
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Vitrification joule 
heated, 

issues, little potential. 
for acceleration 

BWRUSC of gcde-up Potential for 
acceleration which 
would impact interim 
storage capacity and 
the RCS system. , 

Shipping rate (which 
is subject public 

affect 'schedule 
akeptatice) wil I 

. .  

PoentiaLfor 
acceleration which , 

. 'would 'unpact interim 

:: .Shippingrt@ (which'.. 

. dfektschedile ' 

. .acceleration.: :. 

. stofage $4+t?!. 

., 'is SUbje$t ....... pp+I$ic : la&@tapoe) ydl . :. 
. 

... 

. . . . . . . .  :. .... . . . . . .  

. . - , .  . . . .  . - ._.. . . .  . .  . . . ,  . . . . . . .  
._  .. . . . . .  

acceleration. . 
.. : . 

. . .  

. .  
. . . .  

. .  

. . . . . .  - . . . . . .  
. .  . .  . .  

000.018 
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ATTACHMENT 2: CAT COMMENTS ON THE DRAFT FS FOR 
REMEDIATION OF SILOS 1 AND.2 .. 

. .  . .  . . .  
'. The CAT has the following specific comments on the'latest version of the GS. . : 
comments are provided for FDF's infomation and .consideration. AS the COMm$nts show,. . .  

. .  . .  
the CAT has'many concerns with the FS. However, the CAT stresses that, w e e  tfi;e$e 
concerns all  solved ejld incorporated into the documant, they would likely not aler the 
document or its analysis. In short, a document of this size and s.cope could be ' .: 
wordsmithed for a very long time and stili contain deficiencies. The'CAT's de&-eis'that 

. .  the project movt'forward and these comrnenrs not i m p d o  that process. 

For comparethe purposes, the document inapproprhteIy combines the two 
chemlcal stabllfzation technotogles and the two vltriflcation technologic&. Page 4;4, . . . . .  

. .  
. . .  

. .  
' .  

. .  . ' . . . .  

lines 13-14 state, "No differences . . . .  were identified in the detajled analysis of alfimatives' : ' .  : . ' 

that provide a compelling reason to  select one process option over the other.& $ither 
matmenr technology alternative." While the CAT agrees that it would not k. wisito 
select a very specific technology in the ROD, for ,be purposes of aiaiysis the& '&e ' 
signiflcant differences between the individug processes within a technology fwily. .- 
Lumping the two processes into a technology family.cends to blur imporknt infobation, 
and characteristics of any p-ss could be inappropriately applied to another.p&,sk.. 

' 

Data and text supporting the assumptions In the document must be avaii.ati1ejmd . . . .  ' . '  

clearly ldentlflable to the reader. FDF must document telecons and meetings; etc. 

assumprl,ons/hisions in the dotument. An undocumented meeting thatmxu1ts.h 
hqmcant decisions is insufficient. An example of this is found on page ES-$v&eie'the . 
PS states that information was obtained from "cuitent data bases and vendor i&i$uws." 
The  CAT was unable to find a single xfe&ncc to a recorded data base search '& vendor 

. . . .  
. .  

: ' . 

i 
:..1. . 

.. ' .._ 

. 

which impact decisions. Also, processes must bp &v6loped,rhat clegrly suppot't, . . .  

- 

iritetvicw. . .  
. .  

0 .  

. .  
Another example is the assurnptlons for stamp of the facitities ( Tables 3.2-1,'$,3-1;3\4- 
1 and 3.5-1). The POP test assumptions required vcn'brs to design facilities thai*c&ld 
complete waste treatment in three years. The Draft FS includes 8 6 month stanupperiod 
for both vitrification and chemical stabilization. In'addition, a six month cold.t&qg.- 
periodhas been added to vitrification. This extends'tht operational period for vitrification 

testing for vitrlflcatlon). Startup of the technologie%is, likely to be.simi1a.r. The CAT was - . 

unable to identify why and through what p ~ s s  FDP decided to include an addItio&l6 
months for t;lalficatlon. 

The FS seems eo largely ignore the issue of remote operations and iuinte&n&'tor' 
all four technologies. This oversight is most glaring in the chemiCal.stabi~z&n.~ .. 5.- . . . .  __ . . . .  

portions of the report. No mention is ma& of the chdle'nges to'design, build arid.& . . . . . . . .  :.. . 

materials handling equipment for remom operation. The text gives the, imp$ssibn,th@t . " . . . ,. ' . 

thcsc systtms' are commercially available-they aren't, A sihitar problem polefidally:-.'L . . .  . . . . .  :.!: -: Y-. .... :. 
exists with VIT-1 'in the installation an'd adjustment of el&ttvdes.' 

from 3 years to 3.5 years (20 more days operability testing and 80:days .proof .of.pd~?Ciple . .  
. 

. . . .  
. . . .  . . . .  ._ .. 

. .  . .  . .  

. . . . .  

. .  . . . . .  ... 
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. .  . . . .  : . . .  
The FS cost estlmate appears well developed, organized, and suf'fidently-detail@d. 
FDF should take credlt for this g o d  woiX;.ThC m$t .@mate appaais*qulv$knt to.an 
advanced conceptual estimate. It is supported by considerable detail, including equipment 

' data sheets and a detailed schedule wlth milestones. haddtdon, the basi.s for ctkh COst . ' 
element is traceable to the source of the cost The CAT'commends FDF for thij+iy,rk. In ' . : 
addition, the CAT notes that the cost estimate appears to have been the responsibility of 
one individual - as opposed to multiple authors for the text - resulting in a more coherent 
prcscntatlon. 

One cost estimate deflciency Is that the estimate doesn't appear to adequately t&'kto . 

stabilization scenario assumes starting up and shutting downthe sysGm 780 t h e s  doring 
the project life (5x52~3=780 everlts). This.number of titartups and shutdowns -6ounts to ' : . 

dependent u p n ' h s  operating history. That is, f q u k n t  s t a r t s  ,&d stopslead td''failQ,f6 ana '. : . : 

every day are daunting - procedures, checklists, planning meetings, safety rneetihgs. 

* J  

. .  

. .  account a significant chemical stabilization assumption. l h t  cum'nt chemical 'i 

abuse of the system. Hanford data ,clearly indicates syste&'availabifity is. directly . ... . . .: . / . ' . . . .  

shorten system life. Funher, the IogisticaI chalienges in starting and stopping ope$tion . . . . .  . . . . . .  . .  

. .  
" 

. .  
. 

. * .  . ' .  *- . 
. . . . .  

The CHEM-1 operating scenario of starting and stopping'the process each day will 
probably require a system flush foIlowing each shutdown. That popion of the prqss 
system prior to additive 'addition and mixing'can be flushed.to the feed tank.:However 
that ponlon of the process followlng gdditivd addition'and mlxlng must be fluSXa'%o a,  . . 

separate holding tank and qeated through $ome other method. None of this haslbaen . .' 
discussed or costed in the FS. 

. 
' 

' 

. .  The cost estimate does not include. any penilty or.Ask budget ass.wiated with.t& ,.....I.. . .'. 
. .  activity. A risk budget should be allokated based.on this assumption. This number.of 

startups and shutdowns is more indicative of'a laboratory environment rather than 'a . . .  
. . . .  

producdon process. . .  
_ .  .... : .  . 

FDF needs to develop a group of experts that can .quickly and accurate!y &$porid.to 
questions in a public forum. Because the F$. was writton by'multiple aUt~ok.&@s a .  
large, complex document, mF needs to ensure it has the cap@bility to accurat~ly respond 
to public inquiry. A public perception that FDF doesn't un3etstan.d its own do+mbnt' 
would pruve unticccptablc. 

slmultaneously. The CAT is eager to r8vieW the'propOsed Plan in  the near fUtU*. tt'is 
impokant that the proposed plan contqin a &ision that'is supported by&e FS 'and; at 
this point, &he CAT i s  unabIe to make this determination. ' 

Assumptlons about the Advanced Waste Water Treatment plant (AWWT).$ltty'be 
Inaccurate or inixmplete. The CAT identified several instances i n  both.the l@P designs y ; . ' .  . ' 

and the FS where assumptions'about the avaiIabiIlty, capacity and capgbirity ofthi  . . . . . . . . .  . .  
AWWT may be incomt.  For example, in certain . . . . . . . . . . .  instances the sub-ntractor . . . . . . . . . . . .  may, be ,: ' 

. , : . 

.". '  . * .  , . . .  
.. - 

. .  . .  .I 

. .  Because of the linkage of the FS and PP, these documents should.be reviewed, ' . .  
. >. 

. . .  
. . .  

. . . . . . . . . . .  
. . . .  . .  

. .  

. .  
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.. . . . . .  . : .  .~ . .  

. . . . .  - -  .- __ . .  . . . .  - - ... 
. .  . .  -. 

. . . .  . . . . . . .  ,:. . .  ?. . . . . . . . . . .  10 . . . .  
. . . .  
. .  

'! ' : '.- ' ' ' . . .  

. .  i .  . .  ...... 



planning on sending more wfistewater to the A m  than would be allowed. Also, 
incidents such as heavy rainfall will render rhe AWWT unavailable for the Silo pnd 2 
Project (because of treatment capacity and priority). All processes have the pot&tfd for 
sending significant volumes of liquid waste to Awl'. Because the A W I '  o ~ f y  treats 
solids and uranium, blending will be used with the Silos 1 and 2 wastbwater to heet 
dischqge quf rements .  The project could easily overburden the AWWT both h terms of 
contaminants aiid volume. 

Page ES-17, Lines 11-15: This section states that chemical stabilization is lO%'iess 
costly than vitrification. It should also be stated that the ms t  estimate is a +50/:30% 
estimate, making the costs essentially equal. 

_ .  . 
. .  ....... . . . . .  
. . . .  . . .  
. . . .  

. .  . .  

Page ES-13, Linm 15-17: T h i s  page discusses vitrification intwo separate bu&ts.(one . "'] 
for joule heated vitrification and one for vitrification-other). However, ChemScd, ' . 

the two chemical stabilization technologies and discusslnglhern as two separate'bullets . .  . . . . . . .  

should rcflcct this. 

P. 3-31, line 19: This line states that rcmok opcktions concams are . oonsktenfk,ohsS' 
the four technologies.. ." The CAT feels thc remote.application will be more difficult for 
chemical stabilization than for vhrHicadon. This belief is due to the.multiple mbc'hanical ' 
operations associated with chemicalxtabilization. ' 

P. 3-47, OS: Is there any reason to believe the silo solid h n d a r y  was& Wiii not meet tho 
NTS WAC? If so, actions should be.taken to'evaluate the risk and identify alte'hatbc ' _  . 
disposal locations. 

stabilization is represented by only one bullet. There is a significant diffexxke.belween .... 

. .  . .  

0 . I ... ... . . . .  
ic ' ' 

. . . .  ' 

. . . . . .  

P. 3-58, Line 13: If the shredded steel is returned 'as feed to the welter, dues th~,.pfeSmt 
any process problems? That is, small steel panicles in.the feed stream or in the glass. ' 

P. 3-70, Llne 14: States that the Silo material has4xen"thordughiy chkactc&&? The 
CAT sees this as m overstatement. Suggest dropping the 'word "thoroughly." 

P. 3-70, Line 16: How is a recycling requirement going to be enforced upon a *.' 

subcontractofl Typically, recycling is more costly than using new materials, and . - 
voluntary compliance with this requirement probably won't happen. In apdfdori, how will, 
cornpliancc be measured? Will goals be set and penalties imposed for exccedinggoals? . .  

P. 3-70, Line 22:'If FDF pays for the disposal of secondary waste there Is littleincentive.. . . . . . . . . . . .  

for the vendor to minimize stcondary waste volume. 

P, 3-71; Line 12: Is there 
influence any of the treatment processes? If So, then plans m n e e d d  to accomfkodate 
those materials. 

. _  ,.. . .  
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in the &ant sump tank that would negatively . . 

. . ' ' ' 

. . .  . .  
. . : ,. . . .  . . .  . . . .  .i :..-,; .. - > - . .  . .  . .  I .  

. . . . .  
: ..: ,, .. 1 . ' '1 , ' ' . .  . .  

. .  . . . . . .  . .  

_ .  

. . .  . . . . .  

. . . . .  



. .  
I 

1. . .  

i '  

. .  
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. . .  

e .  .. 
P. 3-79, Line 8: WouId there be any value in providing .an estimate of thqtod;voluine of 
waste that will be generated b' each heatment method: consfrucdon', secondtuy . .  waste, 
product, D&D? 

f. 3-87,3-88,3-127,3-143: These pages refer to the scale-up fact& f m  Vitrikcation .'. 
joule heated WIT 1) and Chemical Stabilization cement based ( m M  1). D'flehnt 
methods of determining scale-up factors a& applied. to the two technologies Gd'thckfore 
they are not considered in an equitable fashion:VIT-1 .was demonstrated 'in theKlP 
tesdng at 0.34 tons per clay on a melter designed for 1 ton per day. Scaling up io 15 tons 
per day is then communicated as a 45: 1 scale-up. This is based on the'dlfference'between :.> .a. 

the demonstrated scale and the full scale. The CHEM-1 khnology w&i &honsaat&l at 
2.13 ions per day on a facility designed for 8 tons per day. The scalt-up factor-ls .given as . . 
1O:l .  The CHEM-I scale calculation is done by'considering the POP testing facility's 
design capacity-not what was demonstrated. if either metti& we& applied td'the . - . . . .  two . ' . 

technologies consistently, the scale-up factors would be either 37:l (CHEM 1):and 4 3 1  . .' 

(VIT I)  or 1O:l  (CHEM 1) and l5;l (VIT I). Instead, the FS inappFopriately pib&nts the ' _: 
scale-up factors as 45: 1 (VIT 1) and 10: 1 (CHEM, 1). 

. .  . . .  
. . . . .  - 0  .... ... : 

P. 3-89, Llne 19: Design, construction,. startup and operation of additional k q  capdty 
during or following s&up of the qtatmenr system &uld easiiy be a "how stQ$,Pef !. 
This i s  a problem thaf should be avoided in &sigh-not d a n g  operation. Furher; i t  is 
inappropriate for the FS to assume design flaws. ?;hat is, does the proj&t.**tre&l 'water" 
until the increased capacity is provided, or does th.e facility operate at areduceh' 

. 

throughput? Neither is a good solution. 

P. 3-108, ActIvity 8900: The estimated D&L, pen& of 120 days appears insufficient if : 
D&D includes decontamination, demolition, packaging, trarisponation .and disposal. 

. 

. . . .  ._. . . .  

. .  

P. 3-112, first paragraph: Aithough the vetidor$mpsed a'design producing a'frit 
p d u c t ,  a monolith similar to V3T 1 could be made. 

P. 3-115, line 25: This line refers to a "proportional cost increase" as a re 
up the melter. A cost increase is incurred, but it is not prOportional to scale- 
capacity of effected equipment would likely incteise equipment costs ten 
project cost much less if incorporated during the &sign stage. 

P. 3-118, h e  8: This line states that "redox'balancing conditions wili remdnbxidized." . ,..-__ . .  ..' 

This statement is untrue. The melter can.run kducing conditions. Stili,the statemeniis- . . . . . . . . .  

nut =levant because oxidizing conditions are deskable. Recdmmend deieting 61s ;whole . .  . :'. 

sentcnce. 

P. 3-118, lines 5 and 6: 'Ihis text states that;lead and sulfates were'volatilizsd 
melter and this "implies" that the lead must be partitioned from the off-gas an 
This is not just an implication-the lead'rn&t bo partitioned and Gycled. 

. . .  .. . .  
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.. . _. . .  

P. 3-118,W1e is and 16: Viscoslty is also con&lld by chemical additions.su$h'as . .  
Lithium Carbonate. 

'P. 3-118, lines 19-21: Operability and control of ,wntinuous processea'such~as,Jhis i s  
' normally less difficult than batch processes.&cau?e onct'the system'.!s'opeiratiorial all .. 

unh opcmtions are steady state. Batch p~occsscs, on the other hand, 'm knstahtly 

P, 3-119, Ifnes 16: add ".:. and'to extend ceramic'liner life" to the end'of the'st_ht$fice; 

P, 3-121, line 2: Again, additional costs are incumd,but.they am not pqmrtioqal . . . . .  to 

' P. 3-121, line 21: add, "and the system design prc,sn,ted has installed excess $apaCity. 
that can accommodate this (i.e. two full-scale centrifuges and two full-Scale'dr&&)" In . . .  

addition, remove text rsfenihg to a clarificr.'This &.sign docs not'includtt EL . c!a#kr; - _  . . 

P. 3-122, line 4-6: These fines refer to specialized consmction techdiques,-ad&tlonal. 
unit operadons, and integration of multiple 'components in the off gas system f& VIT-5. 

'P. 3-123, lines 12-15:'Thc wording infers that proof of process sumgate testing, ORR, 
and SOT i s  more difficult for chis ,option thah the others. The CAT.does not un@f&and . .  ..: . . . . . .  

P. 3-136, llne IS: The long-term environmental impacts in this reference don't.&$nize . '%,. .. 
the much higher radon emanated from the chemically stabilized waste (because3 meets 
the NTS criteria-Iargeiy because .the sire is very remote). 

P. 3-i42, llne 9:'Costs would be greater, but not proportional. 

P. 3-145, Line 13: it is unclear how a batch mode of o p t i o n  influences (posidyely or 
negatively) operating complexity? 

P. 3-146, Line 5: Do manuat methods of removing caked material imply mainten&& 
personnel would be performing physically demanding activities while protected..by 

. .  . .  

. 

varying from start to finish and may or may not be reproducible batch-mibatch.' . . . .  . .  . .  . . .  
. .  

. . . .  . .  . . . .  . .  

.. ' 

. .  
. .  

... capacity Increases. . .  . . . . .  
. .  . .  

, ' . . 

. . .  

These items we not challenges to constructability. . .  . .  . . .  
. .  . 

. .  
- .  . .  

. . .  ... . .  : 
. . .  

* .  why. 

._ . . 

. . . . .  

. . . . . .  

. .  

. 

.... . . .  . .  . . . .  . .  .. ir' " _ r  :. ..... . . . . .  

, I  I bubble suits? 
. .  

P. 3-148,llne'6: This line claims there is no off-gas systp,@.the design o f t h a ; ( M - l  . . 
. .  

. ._.. , 

. .  facility. However, there is off-gas.contro1 ad treatment.for particulates . . . . . .  and rag@. :Sine. . . .  
there is no'gas gerieration other th'an radon 'ihm is no need f6r removal of  sulfa&^..^ . . . . . . . .  . . . .  

capacity increase. . . .  

. .  
. . .  . . . . . . . . . . . .  . . . . . .  - . . . . .  . . .  . . .  . . . . . .  

.. - .. 
P. 3-148, line 20: The cost increase will be gteater but will not be proportional td 

. .  ... 
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P. 3-149, lines 4-8: This technology (CHEM-1) is much less robust per the definition 
than the other three technologies. Appendix G has an excellent explanation of why i t  is 
less robust. 

. . .  P 3-171, line 12: This text states that there is not an offigas system included in.the 
estimate. However, there is an off-gas confinement and treatment system for particulates 
and radon. . 

. 

P. 4-15, line 11: This line refers to “unique” off-gas systems for vitrification. Theae off- 
gas systems, while containing multiple unit operations, art standard comniercial industry 
applications. 

P. 4-16, lines 20-22: The VIT-2 option, as presented, has considerable excess capacity 
for centrifuge and drying operations. As a result, increasfng the diameter of the melter 
would not add significant cost but couldincrease throughput. The most significant impact 
from the increase in throughput would be to the RCS system. 

, 1 *  
P. 4-21, llne 17: This line should read, “resulting in a &p number.. .” 

Appendix G Comments 

Appendix G overall organization ‘and writing is quite’good. However, the section could 
use more attcntion to increase its reader-friendliness. The following points would make 
the section more readable: 

I 

, I  I 

.. - 
. * .  
. . . .  . .  

... . .  ... , 

. .  

The mass balances should identify streams on the PFD and their SK number. Without 
this guidance tht: nader cannot understand what these numbers mean or what they 
relate to. 
The PFD should immediately follow the mass balance. 
The system tiurribcrs are not consistently used in appendix G, ?’he system narrative 
descriptions and the reference to the system number designations are not identified. 
Fur example, G.7.4 Product Handling and 6.6.5 Gascoos Emission Control. 
Figures G.4-1, G.5-1, G.6-1 do not show the required product rework functions. 
G.5.I shows K-65 material as solids in a slurry. G.4.1.1 shows the silos waste solids 
as K-65 material. 0.6.1 -1 calls the K 65 materid as waste solid. The document should 
use consistent tennlnulogy. 

G.2-21, L h c  3: Are the secondary waste boxes s*standard issue”, or must they be 
specially manufacIur4, Le. leaktight? I f  specialty manufactured, must they be fabricated . .  . . .  . . 

of any special material? ’ . .. 

G.2-17, Line 14: Are’the waste containers proven and certified as air-tight, or is this . . . .  . 
statement an assumption? This becomes important because leakage could mandate. . . . . 
negative ymssurc for the interim storage facility. 

. .. .~ 

. .  . . .  

. .  . .  . . -  . ..... .. 

. .  .. . . . .  . .  
. .  . . . . . .  . . . .  
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- 2 6 2 1  
P. G.2-17, Lfne 17: The interim storage facility for the chemical stabiliztqion options is 
not currently designed to treat radon although the radon will still be released from the 
treated chemical stabflization waste containers. The treated waste containers are currently 
supposed to be airtight (G.2-17, Line 17) but they probably won't W N S  containers. 
definitely will not be. Also, standards require a sloped and decontaminable, fim, curbing 
and storage such that waste containers cannot set in accumulated liquids. 

G.2-25, Line 4: How will need for ventilation of the interim storage area be known until 
the facility is filled with containers? If at that time radon exceeds limits what would be 
the resolution? 

Po G2-32: This page states that HEPA filters art 99.997 on 3-micron particles. The  CAT 
assumes this is a typo and that the text should refer to 99.97 efficiency on 0.3-micron 
particles. 

Section G3, general: If this section is intended as a discussion of problems, then the 
installation, adjustment and extension of the VIT-1 electrodes should bc includcd. The 
impact of oxidation of these items upon the melt pool should also be iricluded. 

P. G03-3, note 20: This note is incorrect. As can be seen in the VITPP inspecdon video 
the refractory was badly cracked contained holes and had missing bricks; Had -the bottom 
drains not failed, the refractory probably would have. If the VITPP is being used as an 

replaced at least twice. It is inappropriate for the document to base assumptions 
concerning alumina in the wastc on this fmmote. 

F. G.4-41, Line 15: Is the cooling tower blowdown sent diractly to AWWT? 

0 0 
0 

. example, in a three-year operating period the refractory would probably have to be 

P. G.6.1-2: Table identifies the Stream 9 as a 54,000 lb/dtty and Stream I1  as 1471 Iblday 
with 64,210 lb/day of additives. The air flow for stream 11 seems very low-should the 
units bc pounds per hour instead of pounds per day? 

I 

. 9 
_. .- .. 

, . .  ,... 
- . .  ... . 

.. . . .  . .  .. 
. '  . , - . ... . . . 

I , 

.. - . . _. . 
, ._ . _. . . .. 
. - . . . . . ,. . '. - -. . . . . 
. . .  . 
. - .. . . 

- .... - . . . . . . . - . 
' .. 

. .  . .  

0 .  

. .  . . 

. .. 

. .  
. .  . 

. . .  
. .  

. .  
. .  

. .  
. . .  . .  

' . . . . _ _ . . . . . . .  .. . . . .  . . .  
. .  . .  
. .. 

15 i 

O O ~ S Z S  



Comments whlch should be considered during design phase of lhe project. 

P. 3-89, Line 12: Parallel development and dksign efforts are typically very difficult to 
. successfully accomplish, and require careful planning, coordination and communication.. 
Frequently, design “blockouts” are used as “placeholders” until development data are 

. available to the design team. Generally, pursuing these efforts simulraneously &ds costs 
because of decreased efficiency, and adds risk because of the possibility of overlooking 
important information. 

P. 3-102, Line 23; Are there time limits for operating the treatment process using the 
emergency off-gas System and continuing to operate the k a t m e n t  facility? That is, how ‘ 
quickly must the Off-gas System be returned to normal service before release limits are 
excccdcd? 

P. 3-149, Line 20: If an assembly is prefabricated off-site and NDE testing is required 
(e.g. weld radiography), would those NDE tests need to be repeated foIIowing lifting, 
rransporting and installation of the module at the construction site? 

P. 3-128, Line 12: Because of the numbei and type of sources that must be mdn ta ind% 
a negative pressure, thcre are also many sources of leaks, and a high probability that 
supplemental RCS capacity would be required. However, this will not be known until the 
facility is built and operating. 

P. A-1-20,264.35: The fin access requirements could impact the size of both the curing 
r w m  and the interim smrage facility. 

0 

. 

P. A-1-23,264.171-178: The product drums in both the curing room mcl the inti=rlrn - 
storage facility must be inspected weekly. Depending upon the definition of kspection, ‘ 
this requirement could significantly impact the design of these facilities 

G.2-31, Line 1: At l.o”wg, a 36‘’xSO’* door will require 110 pounds of force to open. 
May want to consider a door-mounted lever device to “break” the seal and assist in 
opening Zone 3 doors. This is important to assure the ability of personnel to exit those 

P. G.2-32, Line 6: Hanford has went studies that indicate isokinetic sampling may not 
be necessary to obtain representative samplcs. This should be investigated. 

P. G.2-32, Lfne 13: Typically; prefilters are 95% efficient. 

I f  

. t  .- 

P. G.2-38, Line 21: Remote operations, especially those performed via TV, demand 
excellent visibility and rhus better than normal lighting. 

. . .  
P. G.2-62, Line 18; “Gross decontamination” must be defined i n  measurable’tems (e& . . .  

. .  

. - mrhr ai  conract, no smearable contamination) to avoid claims. . . . , .  . 
1 .  

. - ... . .  
. . . . . . . . . . .  ... 
. . . ._ . . . . . . . . - ... . . 
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P. G.4-30, Llne 15: Hammemills are notorlous for dusting; this presents containment 
and =mote challcngcs. 

.P. (3.4-31, Line8 1 and 6: Once rework begins, both the glass/cmcrete breaker .and the . 
crane will b m m t  contaminated, Decontamination methods and locations should be 
considered. 
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Purpose: 

- 2 6 2 1  

BR.EFING PA.PER 
DOE Independent Review Team 

3 Evaluate the revised Operable Unit 4 Feasibility Study 
3 Coordinate with the Critical Analysis Team 

Conclusions: 

* > Document is well written and the analysis is generally fair and balanced. 
> All technologies would meet treatment goals.‘ 
3 “Implementability” is the single most important differentiator between technologies. 

1 
x 

Scaleup, Innovation and schedule flstibility favors Non-Joule Vitrification and Chemical 
Stabilization. 
All but Scaleup, Robustness and Availability of Vendors favors Chemical Stabilization 
over Vitrification. 

3 There is a general agreement with the CAT Team recommendations. 

Recommendations: 

3 Provide factual supporting statements which explain the positions taken in Figure 4.2-1 - 
IMPLEMENTABILITY SUMMARY TABLE 

P Assure the cost estimate accurately reflects implementability differences (risk budget). 

Other Issues/Concerns: 

P Secondary waste generation (liquids and solids). 
> Bentonite. 

... ...... . . . .  . . .  ... - . _._. ... .:,: ...... _ _ _ _ L I .  -._?-_. - . . .  . .  ...A 



NOTE TO FDF: 
comments should be considered if the affected technoloqv is selected. 

Comments in bold should be addressed.in the FS documents. Other 
. 

To: S. McCracken 

From: S. Aleman 

Date: October 5, 1999  

Comments on Draft Feasibility Study Report, 40730-RP-0001 

In general, the draft FS report addresses the team’s comments generated during the  visit 
t h e  week of February 22, 1999. One of the criteria the team used last February were 
guidelines from the checklists in the DOE LCAM order, this FS appears t o  satisfy the  1 

L . criteria. Below are a few comments on the draft report: 

1.  

2. 

p 
Page G.4-43 line 20 s ta tes  that the joule-heated melter load must  be  manually 
reduced to 5 0 0  kW before the generator is manually started and the manual 
transfer switch is thrown. Which loads will be taken off? Also, in general, there 
is no discussion in the alternatives evaluations on impact t o  operations on loss of 
power. For example, will de-inventorying of the melter be a problem should an 
extended power outage be experienced, resulting in a significant quantity of 
possibly out of spec waste from material to  dispose of? Also, I had included a s  
a comment on the POP tests  a concern on the cost  of D&D of a failed melter a s  
POP test comment, (Comment #9, Table L4.1-11, but I don’t see where it is 
addressed in the FS. 

Page G.4.5, gaseous emissions: it is unclear whether ammonia nitrate could 
build up in the  system, it appears it could, (page 189  of the EnVitCo POP Test)  
which would need t o  be addressed since this  would pose an explosion hazard. 
This potential hazard is not discussed in the Table L.2.2.-1. Also, in general, the  
discussion in Table L2.2.-1 and Table L2.4.-1 f i r  “Process Hazards and  
Mitigators” and ”Process Challenges” does not provide the level of detail found 
in the Tables L2.3.-1 and L2.5.-1. The potential for pressure excursions is 
discussed in the EnVitCo POP test but not carried over to  the  table. 

Attachment G.4 .1  Mass Balance Table, Joule Heated Vitrification: additives for 
redox control aren’t included in the table. 

Table 3.1-4, page 3-23 states  that “control of noble metal a problem with 
shorting out of electrodes”. There‘s a potential for noble metal buildup to short 
out the electrodes: this problem has not been experienced with feed sen t  to date  
to  the DWPF melter, but may be a problem with feeds in the future. 

..-- -- .. - .- - .f ..- ,--I.-.- - ---- -..--I *-. _I_ ___- .-_. .-re 
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5. Table 3.1-4 does not in all cases  specify the  type of waste  stream, i.e., high 
level, and low level. Also, the treatment method is unclear for some of t h e  sites, 
for example, Hickman, Arkansas. 

6. Page 3-42, Table 3.1-6 and page 3-68 and Table 6-6: Another criteria t o  
consider with respect t o  radon emissions is DOE 0435.1, Rad Waste  
Management. DOE 0435.1 supercedes DOE Order 5820.2A. 

7. Page 3-91 lines 13-17 states that stabilization of process secondary was te  (e.g., 
elemental lead, radium salts)  and D&D residuals would require use of commercial 
components with demonstrated reliabilities, though treatment of elemental lead 
and high radium salts from this alternative is not demonstrated and "introduces 
additional operational risks". These r isks  should be described and if possible, 
quantified. 

8 .  Page 30-96, line 2 states:  "Controls and trained personnel are required t o  
remove contaminated refractory materials for  packaging and ultimate disposal 
and to apply chemical fixatives (as necessary) t o  the melter's interior." Where 
will the contaminated refractory materials be sent? 

9. In the vit-other (combustion melter) alternatives evaluation section it states:  
"increased viscosity in a glass melt will result in reduced production rates and 
may cause blockages in the  melter (this has been a noted problem, particularly in- 
the discharge orifices of DOE melters)." Viscosity was  not t he  root cause of the  
DWPF pouring problems. Viscosity was  a causal factor, but pour spout  
geometry was the root cause  of pouring problems experienced with the DWPF 
melter operations. 

e r: 

10.Table L.4.1-, page L4-3 comment #3: The response does not address my 
concern that the waste  form made from secondary waste s teams (salt, metals 
and off-spec material) may not meet the NTS WAC. 

11 .Table L.2.3-1 page L-2-22 s ta tes  "Recycling of lead and sulfates back into ;he 
primary treatment process may accumulate on the glass pool and result in an  
undesirable phase separations.'' This is a concerv that will have t o  be  
addressed. 

12.Section 6.2.6, of the EnVitCo POP test, Secondary Waste, states on  page 155 
that additional studies will be required to  determine the optimum 
filtrationlremoval techniques for Se. Also, page 156 states  t ha t  further testing 
on the volatility of Po will be  required prior t o  final design of the  full-scale 
treatment system. Where are the costs of these additional studies represented? 

13.The comments from Christine Langton should be deleted from the FS report. I 
faxed her the responses t o  'her comments and she  said they have all been 
addressed but would rather not have her comments incorporated. 

. . . .  * .  ' 
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Note to FDF: the following comments had been submitted previously to Mike Connors of 
FDF, his responses are NOT included to allow for potential revisions by FDF. 

ARGONNE NATIONAL LABORATORY 
9700 South Cass Avenue, Argonne, Illinois 60439-48 15 Telephone 63 01252-3 72 8 

FAX 6301252-6500 - 

iMr. Steve McCracken 
Department of Energy 
Weldon Spring, MO 

Subject: Preliminary Review of Volpne 2 of “Revised Feasibility Study Report for Silos 1 
and 2” Dated September 1999 

0 

1 Dear MI. McCracken: 

The above-cited document, which contains Appendix C (“Cost Estimate”), was preliminarily 
reviewed by the Ar,oonne team. It is understood that the document is still within the draft stage 
and therefore future revision may occur. 

1 
*e 

In general, this author is satisfied with the contents of Appendix C. The majority of the 
outstanding cost issues have been addressed or in the process of being addressed, based upon 
reviews of the four cost estimates performed earlier this month. The comments provided with 
this memo in general are minor in nature and (probably) result from the continuous evolution of 
the four cost estimates. Comments also have been included that would (hopehlly) contribute to 
the understanding of the cost estimating process by the public. 

Please supply the comments and information given in this document to the appropriate persons. 
A copy of these comments has been forwarded to Dave Yockman, DOEREMP, and to Mike 
Connors, FDF. If you have any questions, please feel free to cptact me at (630) 252-3728. 

Respectfully yours, 

Steve Folga 
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1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8.  

Comments on “Revised Feasibility Study Report for Silos 1 and 2, Volume 2 0f5,” dated 
. September 1999 

. .  
. .  

This is a minor comment but the last sentence in the second paragaph on page C-1-1 
states “but do not offer commensurate performance or effectiveness.” The word 
“performance” should be revised to become “implementability” to agee  with the NCp. 

The following is a suggestion that may make Appendix C more understandable to the 
public. Section C.1.2 on page C-1-2 provides a listing of the eight major cost components 
associated with each alternative. It maybe helpful to include within the text a concise 
description of each cost component, indicating what cost sub-elements are includes. As 
an example, it may be advisable to indicate where the costs of disposition for the 
treatment residuals would be located. It could in general be included with the annual 
O&M costs and also with the waste packaging and shipping cost. 0 

This is another minor comment but it may be advisable to consider revising the 1 s t  
sentence on page C-1-3 to state that ‘‘Q is assumed that debris from the D&D of the Silos 
1 and 2 material full-scale treatment cfacility, when suitably packaged, meets the 
Nevada.. .” The existing statement appears to indicate that the D&D waste could be 
shipped to NTS, as is, which is not the case. 

Similarly, the first sentence on page C-1-4 may be revised to state that “It is assumed that 
any secondary wastes from the Silos 1 and 2 material treatment operations, when suitably 
treated nndpackaged, meet the NTS WAC.” 

Another minor comment, but it may be advisable to consider revising the heading of the 
third column in Tables C-1-4-1 and C.1.4-2 (on pages C-1-6 and C1-7) from “Comment” 
to “Data Required for Cost Estimation” or something similar. 

The last sentence on page C-1-7 is confusing, as it seems to indicate that the project 
management cost consists, in part, of the cost of FDF pFoject management’support. In 
general, project management oversight includes activities such as human resources, 
project controls, environmental monitoring, etc. It may be advisable to consider revising 
the statement in the text. 

This is a general comment applicable to all four alternatives. It may be advisable to 
consider decreasing the number of significant digits shown in the estimated costs. As an 
example, page C-2-1 indicates the summary cost (un-escalated) for the Vitrification - 
Joule-Heated alternative to be $291,688,715. However, the text on page C-1-1 indicates 
the accuracy of the estimate to be on the order of +50/-30% which weighs against ’ . . 

showing costs down to a single dollar. 

This is a suggestion that m a y  make the four cost estimates more understandable to the 
public. The “Control Summary Estimate” sheet (which is provided as an attachfient to . ‘ .  

. .  

. 
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Section C.X. 1) indicates the breakdown of all relevant costs. However, the sub-total at the 
top of the page includes both Capital (Section C.x.2) and Engineering (Section c.x.3) 
costs, which is somewhat confusing. It may be helpful to indicate the major cost elements 
(e.g., capital, engineering, O&M, D&D, etc.) explicitly and to include the costs of 
significant cost sub-elements (e.g., capital directhdirect, construction management, etc. 
under capital) under each major cost element. In this way, the reader would be able to 
look at the major cost sub-elements for each major cost elements and refer to the 
appropriate section w i t h  Appendix C. 

9. This is a minor comment but examination of Table C.2.2-1 on page C-2-4 indicates that 
the work breakdown structure (WEIS) for the detailed cost elements is “C.2.2.2.4” while 
the total capital cost has a WBS of “C.2.2.l.” In general, the numerical designation of the 
rolled-up cost should be the same as that of the more detailed costs. 

. 

e 
10. Similarly, it may be helpful if the text indicates that the h s k  Budget-shown in Table 

C.2.2-1 on page C-2-4 includes the 15% cohribution from the cost of 
engineeringhnspectioddesign. 

Another minor comment but the fifth’bullet on page C-2-5 is confusing. (“Engineered 
machinery and equipment pricing is obtained from engineering manuals and equipment 
sales specialists and includes freight to the jobsite”?) 

1 .  
1 .  

.e 
11. 

.- 

12. Page C-2-6 indicates that the capital cost estimate includes “Contingency” which is 
presumably considered to incorporate any additional potential risk to DOE associated 
with the capital cost estimate. However, the total costs shown in Appendix C do not 
appear to include the costs of contingency. DOE’S Cost Estimating Guide, Volume 6, 
available at http://wwv.h.doe.gov/fm-20/costest.htm, indicates that extra contingency 
allowances should be avoided. If DOE believes that the costs of contingency are to be 
included within this cost estimate, then it may be advisable to revise all four cost 
estimates to incorporate this cost element. If however DOE th inks that the major elements 
of a contingency analysis are incorporated within the risk budget costs present within the 
estimates, then it may be advisable to remove the word “Contingency” from this page 
(and all other associated pages) to avoid confusion. 

Page C-2-30 indicates that spare parts would be required only during the 3.5 years of POP 
testing and operations. It may be argued that spare parts would also be required during 
start-up. 

* 

13. 

14. Page C-2-36 indicates a D&D Risk Budget of $1,234,400 which does not agree with the 
risk budget for either the treatment facility D&D (at S1,267,200) or the Support Area 
D&D (at $1,174,500). In fact, it would be expected that the D&D Risk Budget shown in 
Table C.2.5-1 should be the summation of the two previously mentioned values (i.e., 
S 1,234,400+$ 1,174,500 = $2,408,900). ____ - - 

_ - .  -~ -. 
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15. 

16. 

17. 

a 
\ 

18. 

19. 

20. 

;21. 

Capital Cost S 66,119,853 $ 65,943,143 S 52,813,643 S 51,783,983 
Engineering Cost S 25,050,900 S 25,050,900 S 23,805,860 S 23,808,860 
Operation and Maintenance Cost f 101,183,190 S 109,996,095 S 57,413,976 S 69,344,894 

S 34,503,692 $ 38,232,530 S 33,716,309 S 36,356,603 D&D Cost 

-.- 2 6 2  1 

I 

, 0,00034 

Page 3 titled “REPORT Joule Operations & Maintenance Risk” indicates a risk budget 
percentage of 12% and a total operations and maintenance cost of $1 17,421,901. 
However, application of a risk budget percentage of 12% to the individual costs s h o r n  in 
Table C.2.4-1 on page C-2-22 does not result in the risk budget of $13,350,180 shown in 

* this table (12% * [$59,390,013 + $8,484,287 + S1,040,736 + $9,271,724 + $5,917,380 + 
S 1,439,870 + S2,109,000] - S 1 0 3  18,000) and the value in the table appears to be about 
29% too great. 

Another minor point. Page C-2-36 indicates a Silo Project Support Area D&D Cost of 
$10,468,800 while the “Estimate Summary Sheet” indicates a cost of $10,774,799. 

Similarly, the D&D NTS Disposal Cost of S11,174,592 shown on page C-2-36 does not 
agree with the summed costs of $8,693,800 taken from the two “Estimate Summary 
Sheets.” Is the difference due to application of risk budget to the D&D NTS Disposal 
cost? If yes, please state this in the text and indicate the risk budget percentage applied’ 
for this cost element. 

Another minor point. Table C.2.6-1 o q  pase C-2-43 incorrectly indicates the annual FDF 
project management cost to be $2,1I?5,160 which does not agree with the schedule 
duration of 10.5 years and a total project management cost of S22,145,800 (Le., 
S22,145,800 / 10.5 years = $2,109,123 per year). 

The unit disposal cost is stated to be $7.05 per cu.ft. on page C-2-54 while the actual unit 
disposal cost used in the calculations is $7.50 per cu.ft. It may be advisable to revise the 
text. 

The text indicates a total waste disposal cost of $23,736,225 on page C-2-49 while page 
C-2-1 indicates a cost of $25,601,270. Is the difference due to risk budget application? If 
yes, then the apparent risk budget percentage of 7.9% @e., S25,601,270/$23,736,225 - 1) 
appears low. Please indicate in the text how the waste disposal cost of $25,601,270 \vas 
estimated, and revise Table C.2.7-1 to include the costs of Risk Budget. 

The following table provides a comparison ofthe major cost elements for the four 
alternatives, based on the entries shown in Table C.x.1-1 (Summary Cost Estimate for 
XXX). It appears that the Project Management and Waste Disposal costs have been 
incorrectly placed in the Table C.3.1-1 for the chemical stabilization -cement alternative. 

Chemical Chemical 
Stabilization - Stabilization - Joule-Heated Vitrification - 

Vitrification Other Major Cost Element 
Other I Cement 

. . . . .  . . . .  . . . . . . . .  ... . .  . . . . . .  . . . .  . .  .- , .  . .. . . . . . .  . . . . . .  
. . .  . . . . . . . .  . . . .  ... . . . . . . . .  . .  . . . . . . . . . .  
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Project Management Cost $ 22,145,800 $ 22,145,800 S 57,560,520 $ 21,151,600 
Waste Disposal Cost S 25,601,270 $ 21,866,861 S 21,151,600 $ 56,555,860 
Cost of lMoney $ 17,084,010 3 18,205,999 S 14,599,114 3 13,684,340 

potal 3 291,688,715 $ 301,441,631 5 261,064,022 3 272,686,140 

22. 

23. 

24. 

25. 

26. 

28. 

Page C-3-35 indicates that the “risk budget for the Vitrification - Other was determined 
to (be) 15% of operation, maintenance, and project management costs.” However, the . 

attached risk budget analysis indicates a 24% value, based upon the pase titled 
“REPORT2” and labeled “Page 3.” The value actually used in the cost estimate appears 
to lie bebveen 15% and 24%. 

Another minor point. Table C.4.4-1 on page C-4-24 indicates a Consumable (PPE and 
Supplies) cost of $3,977,400 which is much lower than the other technologies. It appears 
that the costs of PPE and Supplies was not considered in the development of O&M. casts 
for the Cement Stabilization - Cement alterhative, and should be included in the Final 
FS. 

Page C-4-36 indicates that the “riskbudget was determined to be 12% of operation, 
maintenance, and project management cost.” However, the attached risk budget analysis 
indicates a 25% value, based upon the page titled “REPORT2” and labeled “Page 3.” The 
value actually used in the cost estimate appears to lie between 12% and 25%. 

t 

Review of Section C.4.7 (Waste Disposal, Cost Estimate) appears to indicate that a nsk 
budget calculation was not performed nor included for the Chemical Stabilization - 
Cement-based alternative. 

This is a minor point given the status of the document, but the values shown in Table 
C.5.4-1 on pase C-5-23 do not agree with the text later in this section. 

The Risk Budget cost of $2,884,120 is not shown in Table C.5.7-1 on page C-5-49, nor 
are the details of how this value was calculated. 

This is a global question which probably has been resolved, but the FDF Project 
Management cost is estimated to be approximately S22,145,800 for the two vitrification 
alternatives, based upon a total duration of 10.5 years. The similar cost for the two 
chemical stabilization alternatives is estimated to be $22,151,600, based upona  total of 
10 years. It is not intuitive to @is reviewer why the cost would be higher for the shorter 
duration project. 

I 

! 
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ARGONNE NATIONAL LABORATORY 
9700 South Cass Avenue, Argonne, Illinois 60439-48 15 Telephone 63 0/2 5 2-3 72 8 

FAX 6301252-6500 

Mr. Michael Connors 
Fluor Daniel Fernald 
7400 Willey Road 
Hamilton, OH 45013 

Subject: Preliminary Review of Volume 1 of “Silos 1 & 2 Waste Remediation Project 
Feasibility Study Estimate, Cement Stabilization” Dated September 1999 

Dear Mr. Connors: 0 

The above-cited document was preliminarily reviewed by the Argonne team. Comments 
associated with Volume 2 of the above-citedaocument will be provided early tomorrow. It is 
understood that the document is still withinke draft stage and therefore hture revision may 
occur. Therefore the following comments should not be taken as criticisms but only points to 
consider in the final document. 

3 

1 

Please supply the comments and information given in this document to the appropriate persons. 
As instructed, a copy of these comments has been forwarded to Dave Y o c h a n ,  DOELFEW. If 
you have any questions, please feel free to contact me at (630) 252-3728. 

Respectfully yours, 

Steve Folga 

.‘cc: M. Davis 
J. Gillette 

. . .  

0,0003G ’. P .a , , ;. , . _  
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Review of Volume 1 of “Silos 1 & 2 Waste Remediation Project Feasibility Study Estimate, 
Cement Stabilization” Dated September 1999 

1. 

2. 

: 3. 

4. 

5 .  

6. 

This is a minor comment. Page 8 of 10 of the section titled ‘Introduction and Estimate 
Basis” does not include a write-up on the development of costs of “Temporary Utility 
Hoo k-Up .” 

Review of section A/C 100 (“Concrete”) appears to indicate that the design for the 
Product Handling & Store Building assumes a concrete monolith structure with concrete 
walls. However, review of available literature such as the Cost Estimate Supplement to 
the Operable Unit 5 Feasibiliv Study, Fernald Environmental Management Project 
(November 1994) assume that the walls for a cement stabilization facility would be 
constructed of metal siding. Given the low temperatures and lack of energetic processes 
associated with cement stabilization, a metal-sided structure might have been expected. 

The major capital cost item for A/C 300 (“Architectural”) appears to be that associated 
with the activity named “16. Install cpated poly. Bldg. cover.” A unit labor rate of 0.1 12 
person-hou&i per square foot is appgd. A review of activity 130 11 1 (“Air Supported 
Structures”) in the document Building Construction Cost Data, 57th Annual Edition (R.S. 
Means, 1999) indicates a labor rate ranging from 0.005 to 0.01 1 person-hours per square 
foot. 

A review of A/C 400 (“Machinery & Equipment”) indicates that it does not appear to 
include equipment to heat the various buildings. Unit heaters are provided for the 
Warehouse and Warehouse Office, but not for the Product Handling & Store Building, 
etc. 

A major capital cost item for Piping, Electrical, Instruments/Controls, and Insulation is 
associated with bulk quantities. Estimates of these bulk quantities are supplied in the 
Section in Volume 1 titled “Factored Bulk Materials.” However, the values in this section 
do not always agree with those within the various Code of Account sections. As an 
example, Section A/C 500 (“Piping”) indicates a maten’al cost of $148,630 while Section 
‘Tactored Bulk Materials” indicates $145,000. 

The major capital cost item for A/C 800 (“Paint & Insulation”) appears to be that 
associated with the activity named “5. Paint masonry.” An unit labor rate of 0102 person- 
hours per square foot is applied, With an unit material rate of $0.39 per square foot. A 
review of activity 124 0350 (“.Walls, Masonry (CMU)”) in the document Building , 

Construction Cost Data, 57th Annual Edition (R.S. Means, 1999) indicates a labor rate 
ranging from 0.003 to 0.013 person-hours per square foot, with an unit material rate 
between $0.02 to $0.07 per square foot. 

. . -  . . .  
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7. The Section titled “Mobilization” appears to have a number of potential inconsistencies. 
The car leasing cost of $12;000 appears excessive given the six-month length for Start- 
Up. Also the total relocation cost of $60,000 per person appears to be quite high. 

8. There appears to be an inconsistency in the development of the Factored Bulk Materials. 
The handwritten backup sheet makes reference to System No. 43, which does not exist on 
page 3 of the Section titled “Introduction and Estimate Basis.” 

9. The costs shown in the Section titled “Engineering Costs” appear excessive in 
comparison with available literature for cement stabilization of waste materials. As an 
example, the document Cost Estimate Supplement to the Operable Unit 5 Feasibility 
Study, Fernald Environmental Management Project (November 1994) indicates an 
Engineering, Design, and Inspection cost of $3,17j,OOO out of a total capital cost of 
$55,801,795 (or about 5.7% of the total). This cost estimate indicates an Engineering, 
Design, and Inspection cost of $23,808,860 out of a total capital cost of $38,810,643 @r 
about 61.3% of the total). 

A preliminary review of the Section titled “Risk Budget” indicates a fairly tight range of 
-1% to 10-15% was applied to det&ine the risk budget of the capital costs. Generally at 
the preconceptual stage of design and cost estimation, ranges on the order of -1 5% to - 
20% and +30% to 40% may be expected. 

The cost values used in the Risk Budget appear to be inconsistent. The following table 
indicates the direct costs taken from the Estimate Summary Sheet and the total (direct and 
indirect) costs used in the Cost Impact Matrix Sheet. 

* ’ 10. 

11. 

. .  . . . . . . . . . .  _. . . . . . . . .  . . . . . . . . . . . .  ......... - ... . . . .  . . . . . .  ... . .  . . . . . . . . . . . .  . .  - . .  - 
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Concrete All Facilities - Material 51,244,400 51,752,040 1.41 
Smctural Steel - All Facilities - Material SSS0,OOO S1,241,540 1.41 
Arch./Build's/Finishes - All Fac. Material 51,362,900 S1,925,390 1.41 1 

1 

Cost Element Estimate Summary Cost Impact Ratio of &e 
Sheet Matrix'Sheet Two Values 

Civil & Excav. All Facilities - Labor 5202,993 S134,760 2.14 
Concrete All Facilities - Labor 91,928,700 S5,072,630 2.63 
Structural Steel - All Facilities - Labor 5336,300 5882,680 2.62 
Arch./Build's/Finkhes - All Fac. Labor S693,OOO S 1,826,4 10 2.64 
Equipment System 1-94 - Labor 5542,500 S1,427,710 2.63 
Piping - Labor 5255,100 5671,350 2.63 
Instrumentation - Labor S198,700 5522,920 2.63 
Electrical - Labor $1,017,800 53,061,210 3.01 
Painfisulation - Labor 5238,800 S627,930 2.63 
Mobilization - Labor 560,000 S 150,250 2.50 

All Facilities - iMaterial I 

I Electrical - Equipment I 
Equipment System 1-94 - Equipment S 10,323,700 S 14,264,3 10 1.38 I iMobilization - S/C 5669,600 SS06,530 1.20 

- .  - . .  . .  ._ : _  

It appears that an inconsistent method was applied to estimate the total (direct plus 
indirect) costs for the following cost elements: 

Electrical - Labor 
Mobilization - Labor 
Civil & Excav. All Facilities - Material . * 

Electrical - Material 

Civil & Excav. All Facilities - Labor 

. .  
. .- -. . . .  . . . . . . . . . . .  _ _  . . . . .  
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ARGONNE NATIONAL LABORATORY 
9700 South Cass Avenue, Argonne, Illinois 60439-48 15 Telephone 63 01252-3 728 

FAX 630/252-6500 

Mr. Michael Connors 
Fluor Daniel Fernald 
7400 Willey Road 
Hamilton, OH 45013 

Subject: Preliminary Review of Volume 2 of “Silos 1 & 2 Waste Remediation Project 
Feasibility Study Estimate, Cement Stabilization” Dated September 1999 

Dear Mr. Connors: * 

Y 

The above-cited document was preliminarily reviewed by the Argonne team. Due to unexpected 
events, it was not possible to send these c o q e n t s  earlier, as had been indicated yesterday. It is 
understood that the document is still within‘be draft stage and therefore hture revision may 
occur. Therefore the followin,o comments should not be taken as criticisms but only points to 
consider in the final document. 

Please supply the comments and information given in this document to the appropriate persons. 
As instructed, a copy of these comments has been forwarded to Dave Yockman, DOE/FEMP. If 
you have any questions, please feel free to contact me at (630) 252-3728. 

Respectfully yours, 

. . cc: M. Davis 
J. Gillette 

Steve Folga 



. .  

Review of Volume 2 of “Silos 1 & 2 Waste Remediation Project Feasibility Study Estimate, 
Cement Stabilization”.Dated September 1999 

12. 

13. 

14. 

15. 

.16. 

This is a minor comment. The page titled “Operation and Maintenance Estimate Basis, 
Cement Stabilization” states within the assumptions that “Labor costs are based on three 

Costs” appears to indicate four shifts. 
crews working a 40 hodweek schedule.. ... However, review of the Section titled ‘‘Labor 

This also may be a minor comment. Page 3 of the Section titled ‘‘Introduction & Estimate 
Basis” indicates that the O&M costs are composed of five major elements; i.e., FDF 
labor, material, utility, contractor’s technical support, and risk budget. However, the costs. , 

associated with the disposition of secondary wastes generated during normal operations 
and maintenance (e.g., spent HEPA filters, surface-contaminated failed equipment, etc.)’ 
do not appear to have been considered. Given that the D&D cost estimate assumes air 
wastes to be radiolo$cally contaminated, i’t may be appropriate to assume all 
replacedfailed equipment would also be treated as radiologically contaminated requiring 
packaging, shipment, and disposal a t g e  NTS. 

Another minor comment. Page 4 of the Section titled “Introduction & Estimate Basis” 
indicates that the “Utility costs estimate were based on information provided by the Proof 
of Principle contractor.” Utility costs are defined in the previous page to include 
“electricity, natural gas, and oxygen.” It is my recollection that the POP contractors did 
not provide the amount of natural gas required for space heating gasoline used for on-site 
shipping, etc. If these utilities are neglected within the cost estimate, it may be advisable 
to include this assumption within the Estimate Basis. 

e 

The Detailed Estimate Worksheet in the Section titled “Summary Operations & 
Maintenance Costs” indicates that “Spare Parts/Consumables” are expected to be required 
for 3 years, presumably the period of operations. However, it may be expected that 
Consumables would be needed during the 6-month period for Start-up activities 
(resulting in a total duration of 3.5 years). 

The Section titled “Labor Costs” provides a breakdown of the operations and 
maintenance manpower. It indicates that a total of 93 FTEs are required for operations, 
and 71’ FTEs for maintenance. A review of the available literature concerning .cement 
stabilization indicates agreement with the number of operations workers for this 
processing rate, but that the number of maintenance workforce may be excessive. One 
standard rule-of-thumb for estimating maintenance workforce is that the annual 
maintenance labor cost is 250% of the annual maintenance material cost, and that the 
annual maintenance material cost is 7% of the equipment capital cost. ~n this case, the 
annual maintenance labor cost would be on the order of $2.5 million, compared with the 
approximate $4.4 million shown on this table. - - -  - ..- ..-- - 

. . . .  . . .  .- . . . . . . .  
... . . .  . . . . . .  . .  . . .  
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17. 

18. 

19. 

20. 

21. 

22. 
.) ’ 

23. 
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The same table indicates that 5 rad technicians are needed during the first shift to monitor 
a total of 87 FTEs (one per 17.4 FTEs), 3 rad techs are needed during the second shift to 
monitor 44 FTEs (one per 14.7 FTEs), 2 rad techs per 17 FTEs for the third shift (one per 
8.5 FTEs), and 2 rad techs per 4 FTEs for the fourth shift (one per 2 FTEs). Is it standard 
practice at the site to always have at least a team of 2 rad techs independent of the number 
of persons monitored? 

This may be a minor comment, but it may be advisable to include within the text the logic 
why two Control Room Operators would be needed during the third and fourth shifts 
when the plant would not be operating. It should be noted that the same number of 
Control Room Operators (two) would be present during the Second Shift when the plant 
would be operating. 

The first page of the Section titled “Material Costs” provides the method by which the 
costs for PPE were estimated. It indicates that a total of 25,252 mandays over the 3.5 year 
start-up/operations period would be spent under Level C PPE conditions, and 50,505 
mandays under modified Level C PPE conditions. This results in a total of 75,757 
mandays over the 3.5 years, or 21,643 mandays per year. Assuming 200 mandays per 
FTE-year, this indicates that PPE w&ld be provided for approximately 108 FTEs. 
However, the table titled “Operations and Maintenance Manpower, Chemical 
Stabilization - Cement” within Section “Labor Costs” indicates only a small fraction of 
the total workforce (i.e., 164 FTEs) would be subject to exposure from Radiation Zones 2 
through 4. 

This is a very minor comment, but my version of Volume 2 contained the Risk Budget 
sheet for Joule Heated Vitrification within the Section titled “Material Costs.” 

The Section titled “Utility Costs” provides the annual costs of the various operations 
consumables and utilities. The sheet indicates a total annual cost of $7,058,187; however, 
summation of the individual costs results in a total of $5,826,552. 

As stated in comment no. 3, the Section titled “Utility Costs” does not appear to consider 
the cost of consumables such as natural gas for space heating, mobility fuels such ‘as ’ 
gasoline, etc. Given the difference in building sizes between options, the number of waste 
packages shipped, etc., it would be expected that these annual costs would not be the 

Costs” indicates, 2 Motor Vehicle Operators who presumably would be drivini vehicles 
consuming gasoline, etc.. 

This is only a suggestion, but it may be helphl to include more details concerning the 
’ 

various cost elements in the Section titled “Utility Costs” such as the annual quantity of 
consumables and their material costs, replacement frequency and installation costs for 
spare parts, etc. 

, ’ 

. .  
same between the four options. It should also be noted that the Section titled “Labor . . . .  

. 
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24. The Section titled “Risk Budget” appears to have a number of hconsistencies between 
the values shown in the Detailed Estimate Worksheet and those used in the Risk Budget 
analysis, as shown below: 

. 

Cost Element Detailed Estimate Risk Analysis Agrees? 
Worksheet Input 

Start-up testing %1,154,320 51,183,180 XO 
Utility 53,25 1,030 S2,856,260 NO 
Spare Parts %908,3 10 5908,307 YES 
Health Physics 53,251,030 53,879,200 NO 
Subcontractor Oversight 52,208,960 52,264,180 NO 
Labor S37,496,260 537,496,256 YES 

25. 

‘t 
1 

26. 

27. 

28. 

29. 

30. 

31. 
” -  

L. .-- - 

The bottom of the page titled “Decontamination and Demolition Estimate Basis, Cement 
Stabilization” indicates that the costs of “Waste packing and transportation labor” we= 
included within the estimate. Hdwever, it is not clear whether the costs of transporting the 
D&D waste to NTS were included. 

The Section titled “Remediation Faufity D&D Cost Estimate” indicates a labor cost of 
S427,500 for Supervision - Contractor, which is approximately 42% of the total direct 
field labor cost. The estimate basis for capital construction indicated that this cost item 
for construction would be 17% of the total direct field labor cost. The labor cost of 
$427,500 appears excessive. 

In addition to comment no. 15, it appears that a per diem cost of $134,400 has been 
assumed for supervision of the D&D contractor. It is not clear why this cost item would 
be necessary assuming that on-site personnel would perform supervision of the D&D 
contractor. If it were assumed that off-site personnel would be required, then why would 
this not also be the case during construction? 

In addition to comment no. 15, the labor costs for Construction Management are 
$1,56 1,149, which are approximately 44% of the sum of the labor costs (approximately 
$3.5 million). This appears to be excessive. 

It does not appear that the costs of off-site transportation of D&D wastes to NTS have 
been included. The NTS Burial Fee is shown to be $4,147,271, which agrees With the unit 
disposal cost of$7.5/p and a total D&D disposal volume of 552,960 f?. 

The Equipment Rental cost of $705,600 appears to be a constant, independent of the four 
remediation options. Further information indicating how this cost was estimated would be 
helpful. 

The page titled “D&D Cement Stabilization” within Section “Remediation Facility D&D 
Cost Estimate” provides &e volume of-unbulked -mj bu-ked materials. It-appears. - _- that_the;-- _L - = L Z z 2 - ?  - *= 
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32. 

. .  

bulked volume of metals (237,844 A‘) does not agree with the unbuked volume of 
69,954 ft‘ and the bulking factor of 3. 

This is only a suggestion, but it appears that the D&D cost estimate is applying unit D&D 
rates based upon historical operations at the site. It is not clear whether these rates would 
be applicable for the case of a new facility which would be built taking into account 
during the design phase its ultimate D&D. Given this, it may be more appropriate to 
consider using D&D rates from standard cost engineering manuals such as the ECHOS 
Environmental Restoration: Unit Cost Book (published by R.S. Means and Delta 
Technologies Group, Inc.) which are more specific to the component undergoing 
removal. As an example, a unit rate of 20 man-hour per ton is applied in this estimate for 
all process equipment. The ECHOS manual indicates however that removal of a I hp 
pump would require 2.33 man-hours while a 50 hp pump would require 9.33 man-hours. 
The variation in unit rates takes into account the weight and bulkiness of the item as well 
as any dismantling of attached wiring, piping, etc. that may be necessary. 0 

33. The Section titled “Basis of Estimate” under the “Project Management Cost Estimate” 
indicates that the project duration ranges from FYOO through FY 10, which is a total of 11 
years. However, the Section titled ‘‘T6?aI Cost Summary” under the ‘’Project Management 
Cost Estimate” indicates a uniform total of 20,800 man-hours, which is indicative of 10 
years. 

1 
1 
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. .  . .  

ARGOlVNE NATIONAL LABORATORY 
9700 South Cass Avenue, Argonne, Illinois 60439-48 15 

- 
Telephone 630/252-3728 

FAX 6301252-6500 

Mr. Michael Connors 
Fluor Daniel Fernald 
7400 Willey Road 
Hamilton, OH 45013 

Subject: Preliminary Review of Volumes 1 and 2 of “Silos 1 & 2 Waste Remediation 
Project Feasibility Study Estimate, Vitrification Other - Combustion” Dated 
September 1999 

Dear Mr. Connors: 

The above-cited documents were preliminarily reviewed by the Argonne team. It is understood 
that the documents are still within the draft d g e  and therefore future revision may OCCUT. 

Therefore the following comments should not be taken as criticisms but only points to consider 
in the final document. 

Please supply the comments and information ,oiven in this document to the appropriate persons. 
As instructed, a copy of these comments has been forwarded to Dave Yockman, DOE/FEMp. If 
you have any questions, please feel free to contact me at (630) 252-3728. 

Respectfully yours, 

Steve Folga. 

’ cc: M.Davis 
J. Gillette 
S. McCracken 
D. Yockman 

. . .  

. . . .  
. . . . .  . 

. -  
. . . .  .... ._ ... - .  . .  . . .  . _  

. . .  
- .- 

.. . . . .  . . . .  .. 

. .  .._ .- -. ._ 
- . .  - . . . .  . . .  _:.__ . . . . .  . .  

. . . .  .- . _.  . .  
. _  - _ _  , . . _ .  -. . 

~~ 

. - .  . .  
26 4 ’  ~~ 



! I  

Rehew of Volume 1 of “Silos 3 & 2 Waste Remediation Project Feasibility Study Estimate, 
Vitrification Other - Combustion” Dated September 1999 

1. The fifth bullet on the page titled “Silo 1&2 Feasibility Study, Cost Estimating 
Assumptions” indicates that “Fluor Daniel Fernald will provide the site infrastructure in 
support of the Silo 1&2 waste treatment facility,” including natural gas. The cyclone 
vitrification technology consumes relatively large quantities of natural gas. Has the 
capacity of the local natural gas infiastructure been checked to see if it is capable of 
delivering the required quantity of natural gas? If upgrades of the site infrastructure are 
necessary, to accommodate a &en remediation technology, will these costs be included 
within these cost estimates? 

. 

2. The Section labeled “General Assumptions and Progam Plan” contains a sheet titled 
“Control Estimate Summary.” This sheet indicates that the Utility costs will be incurred- 
over a 4-year period, presumably indicating both a 1-year startup and 3-year operation 
periods. HoLCever, the time period for the Spare Parts and the Consumable cost elements 
is shown to be only 3.5 years. Given that the startup period of 1 year will potentially 
entail consumption of materials and replacement of failed parts, i t  may be advisable to 
consider a 4-year period for these bvb cost elements also. 

Also, the above-cited table indicates the total cost of “Waste Disposal (PKG & 
Transport)” to be $1 6,038,961. However, Volume 2 indicates this cost to be $16,225,518. 
This may be due to differences in the costs of labor, subcontracts, material, and 
equipment between the two volumes. As an example, the equipment cost in Volume 1 is 
$740 while in Volume 2 it is S760. It may be advisable for FDF to perform a detailed 
comparison of the costs between the various volumes of the cost estimates. 

3. 

4. Again referring to the same page, it appears that the spreadsheet used to develop the cost 
summations contains errors. As an example, the total equipment cost of $17,818,000 does 
not include the $740 value for “Waste Disposal (PKG & Transport).” Also, the total 
project cost does not equal the summation of the individual cost elements. It may be 
advisable to check the formulas within this table. 

-5. Generally a Feasibility Study (FS) includes information concerning the life-cycle costs 
(LCCs) of a given alternative. The life-cycle costs may be shown both in non-discounted 
(as depicted in the above-cited table) and in discounted dollars. In the LCC approach, 
both discount and escalation rates must be considered. The most used method of LCC 
analysis is the net present worth method. Generally, the comparison of different 
alternatives in an FS is by the net present worth method (DOE’S Cost Estimating Guide, 
Volume 6, available at http://ww.fin.doe.gov/h-?O/costest.htm). However, presentation 
of the total project costs in discounted form does not appear to have been included within 
any of the four cost estimates. It may be advisable to include a section on LCC including 
the assumptions, methodology, assumed dispersal of costs by year, etc. as well as a table 
indicating the discounted dollars for the various cost elements shown in the above-cited 

, table. (The Section in Volume 2 labeled “Cost of Money” would not be considered a _- __ - - 
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6. 

7. 

a 
, 

8; 

9. 

10. 

LCC estimate in that it excludes costs such as those associated with disposal at NTS that 
will be only paid by DOE.) 

Page 4 within the Section labeled “Capital Cost Estimate” indicates that the Construction 
Management Costs include the “costs for hooking up and supporting construction 
temporary trailers, supplies, and utilities.” It appears that the costs for these activities 
have already been included within the indirect cost elements “Temporary construction 
facilities” and “Temporary Utilities.” If this is the case, it may be advisable to exclude 
within the cost estimate these two indirect cost elements; otherwise the potential exists 
for double counting. 

This is a minor comment. Page 8 of 10 of the Section labeled “Capital Cost Estimate” 
does not include a write-up on the development of costs of “Temporary Utility Hook-Up’’ . 
and “Job Site Access and Job Specific Training.” In addition, the methodology outlined 
on this page concerning the “Safety” cost element does not match its development withln 
the cost estimate. 

’ 

The Section labeled “Introduction anaEstimate Basis” contains a page titled “Estimate 
Summary Sheet.” On this page, the h i t s  of Mobilization are shown to be $729,600, out 
of a total direct cost of $30,688,243. Excluding its contribution to the total direct cost, the 
Mobilization cost is approximately 2.4% .of the corrected direct cost (Le., $729,600 / 
[$30,688,243-S729,600]). RS Means’ Environmental Remediation Estimating Methods 
(1 997) indicates on page 548 that the costs of mobilization should be on the order of 
0.4% of the direct cost, for direct costs in the range between $15 to $30 million. This 
appears to be a si,&ficant difference. This may be due to the number of persons (10 total) 
assumed to be relocated at FDF’s expense. As an example, Appendix D (Full-scale Plant 
Cost Estimate) of the document Silo 1 and Silo 2 Proof of Principle Project (BFA-4200- 
809-002, April 30, 1999) submitted by Vortec Corporation to FDF indicates that Vortec 
Corporation assumes only 6 people would provide support during plant operations, and 
then only on a part-time basis (between 8 to 16 hours per week). It may be advisable t6 
reconsider the number of personnel relocations and re-estimate the costs of Mobilization 
for the four cost estimates. 

The page titled “Estimate Summary Sheet” indicates an Equipment cost of $9,800 during 
“Civil & Excavation All Facilities,” which does not appear in the development of these 
direct costs. In addition, the total direct cost for “Civil & Excavation All Facilities” is 
shown- in this table to be $3 15,143 which does not agree with the value of $274,200 
shown later in Volume 1. 

The page titled “Detail Estimate Worksheets” in the Section labeled “Direct Cost 
Summary” indicates the various activities associated with “Civil & Excavation All - 

Facilities.” It shows that the cost estimate considers the extension of water and electrical 
utilities to the proposed treatment site. The cyclone vitrification technology considered in 
this cost estimate consumes relatively large quantities of natural gas. However, it does not - -  
appear that the potential extension of natural gas pipelines to the proposed 
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Vit. Bldg. Stack 
Subtotal: 
Difference: 

has been considered for this technology, and it may be advisable to include it. (This 
activity would not be considered to be a “Site Hotel” cost, as natural gas is necessary f i r  
operations.) 

73-ST-00 1 S70,0001 S 100,000 
34,744,8001 S3,622,635 

S3.122.165 

1 1. This author did not have the time to fully review the individual activities associated with 
the various direct cost components. However, a cursory review of the Section labeled 
“NC 400, Machinery & Equipment” indicated a number of inconsistencies between the 
capital equipment costs shown in this section compared with the costs provided in 
Appendix B of the cost estimate: 

FDF Utiit Price Book Variance 
(”/.I Description Equip. No. Manhours Manhours 

Slurry Receipt Tank Agitator 15-AG-006 100 40-46 117-1 50% 
CentrZuge 15-CE-00 1/002 180 71-144 25-153% 
Dryer Condenser Cooler 15-HE-00 1 60 363 -83% 
Slurry Receipt Tank 15-TK-00 I 320 132 143% 
Forced Draft Fan 17-FA-00 1 20 10 1’00% 

Quench Tower 18-PE-001 200 128 56% 
Carbon Bed 20-RN-003 120 80 50% 
Operations Area Air Handling Unit 73-AH-001 55 21 162% 
W A C  Room Air Handling Unit 73-AH-002 65 29 124% 

EOG Knockout Tank Filter 18-FL-002 80 15 433% 

. . . . .  

. 

. .  . . . .  . . . . . . . .  

. .  

12. A cursory review of the unit manpower rates shown in the Section labeled “NC 400, 
Machinery & Equipment” indicated a number of inconsistencies with those shown in the 
U.S. Army Corps of Engineers’ Unit Price Book. The Unit Price Book is actually a very 
detailed database containing approximately 19,000 line items and is used nationwide. A 
cursory spot check indicated the following potential inconsistencies: 



I 
2 4 2 1  

FDF Unit Price Book Variance Description Equip. No. 
Manhours Manhours (”/.I 

Melter Room Bridge Crane 80-m-00 1 250 68 268% 
Maintenance Shop Crane 80-CN-003 200 34 488% 

* 

* 

1 

13. 

14. 

It should be noted that the Air Force sponsored Remedial Action Cost Engineering and 
Requirements (RACER) software has been recommended by DOE’S Applied Cost 
Estimating team and is now widely used within DOE for check estimates and calculations 
of future costs (http://www.em.doe.gov/aceteam/activ.html, accessed on September 17, 
1999). The U.S. Army Corps of Engineers’ Unit Price Book is the basis for the unit 
manpower and costs used in the RACER software. A brief comparison by ANL of the 
unit manpower rates used in this cost estimate with other cost-estimating references (e.g., 
RS Means, Richardson’s) also noted discrepancies. 

A cursory review of the unit manpower rates for the various pieces of equipment indicite 
the use of “round” numbers with (in general) only one degree of significance (i.e., 400, 
- 10,300, etc.), unlike those provided in the Unit Price Book and other cost estimating 
references. It may be advisable for FqF to review the unit manpower rates used in this 
cost estirnate‘with those provided inatandard cost estimatin,o manuals and to supply the 
basis of the unit manpower rates used by FDF in the text. If the review indicates unit 
manpower rates consistently different from those applied in the cost estimate, it may be 
advisable to revise the rates to reflect industry practice. 

The costs shown in the Section titled “Engineering Costs” appear excessive. Guidance on 
page 254 of the U.S. Department of Energy’s Cost Estimating Guide, Volume 6 (available 
at http://www.fin.doe.gov/fm-2O/costest.ht~ indicates that Engineering, Design and 
Inspection (EDI) costs for DOE-related construction projects have generally been 
between 15% and 26% of the total construction cost. The ED1 cost for the vitrification 
technologies was recently reduced by FDF to $16,858,912, which is still 43% of the total 
capital cost estimate.’Further explanation is requested indicating why the ED1 cost would 
be expected to be significantly greater than those historically observed within the DOE 
complex. 

The response to a previous comment made by this author concerning the development of 
the Engineering, Design and Inspection (EDI) costs for construction indicated that the 
Full Time Equivalent Method was utilized for its estimation. As such, one primqy driver 
in est&ating the ED1 costs is the assumed time periods for the various design phases. 
These time periods are exactly the same for the cyclone vitrification and the cementation 
technologies. The only difference is a slightly lower number of professional staff for the 
two cementation technologies. 

The ED1 cost in general depends upon the amount of new engineering required and the 
complexity of the project. DOE and the commercial sector have had significant - 

experience with cementation (even cementation of uranium-bearing soils and 

. . . . . . . .  .... . . .  . . . . . . .  
. . . . . .  . .  ..... . .  . .  

- ___ . 
. . . .  .- 

.. . . . . ~ ~  . . .  
. . . . . .  . . .  .,.- - _ _  . . 30 ---\ 



waste). The two non-vitrification technologies are much less complex and are not high- 
temperature, high-energetic processes like the two vitrification technologies. It would 
therefore appear intuitive that the level of ED1 support for the more-established 
cementation technology would be (much) less than that for themot as technically mature 
cyclone vitrification technology. However, this expected difference in ED1 cost is not 
shown in the four cost estimates. 

Are the estimated time periods and staffing levels proposed for the estimated ED1 costs 
similar to those collected in fidfillment of the reporting associated with DOE Order 
2200.6? If possib1e;please provide the basis within the text for the time periods applied 
for the various ED1 phases. 

’ 

14. An assumption that has important cost implications is the technology contractor-supplied 
design based upon a 70% availability factor. The facility design for remediation of the 
Silos 1&2 residues requires an annual availability of 70%, which may result in more Than 
one production train given a low reliability of a given technology. What infomiation has 
been gathered by FDF concerning the annual availability (other than the POP tests) of the 
four technolo,oies, and can this data (if available) be included within the cost estimate? 
Does FDF’s review of historical exp&ence with these technologies support an annual 
availability of 7O%? If not, what changes would be implemented within the design and 
associated cost estimate to achieve this factor? 

15. Comparison of the costs between the four technology options indicates no major 
difference in the risk budget percentage behveen the technologies. This is not intuitive. 
Factors that affect the estimated risk budget percentage include equipment complexity, 
the use of an innovative technology, required reliability, and technical maturity. 
Consideration of these factors would indicite that the cementation technology (which is 
not complex, fairly robust, and technically mature) should have a risk budget markedly 
different than that for joule-heated vitrification (which is complex, requires periodic 
replacement of key equipment components, and can be considered to be an innovatiie 
technology). 

An example where the technical maturity and process complexity was considered in the 
development of the risk budget (also known as cost uncertainty) can be found in Section 
K.2.6 of the document Tank Faste Remediation System, Hanford Site, Richland, 
Washington, Final Environmental Impact Statement, Volume Two @OE/EIS-01.89, 
August 1996). In this document, the proposed application of an alternative with many 
first-of-a-kind technologies with a high degree of Complexity resulted in the highest upper 
cost ranse. 

It may be advisable for FDF to reconsider the factors used in the development of the risk 
budget percentages for the four technologies. A value of 15% may be appropriate for the 
cementation technology. However, a much higher value (up to 55%) may be considered 
for joule-heated vitrification. It should be noted that the expected risk budget range for a 
feasibility study estimate of all environmental restoration activities within the DOE 
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complex has been stated to range between 15% to 55%, based on guidance provided on 
page 100 of the U.S. Department of Energy's Cost Estimating Guide, Volume 6 (available 
at http://wrvw.fin.doe.gov/~-20/costest.htm). 
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Review of Volume 2 of “Silos 1 & 2 Waste Remediation Project Feasibility Study Estimate, 
Vitrification Other - Combustion” Dated September 1999 

1. 

2. 

3. 

4. 

The Section labeled “Introduction & Estimate Basis” states on the first page in the third 
bullet that “All other remediation activities on the site will have been completed in 
FY06.” However, the next page indicates that the “Cost of operation of AWWT and other 
site support hnctions” have been’excluded from the estimate. It would appear that 
remediation activities would be ongoing after FY06, namely in the form of the AWWT. . 

’ 

This cost estimate assumes that site operations in the form of the AWWT and utilities 
(raw water conditioning, industrial waste treatment, etc.) would be available, to support 
the proposed remediation of the Silos 1 and 2 wastes. These support activities should also 
be capable of providing additional workforce, when needed, especially for maintenance. 
Presumably the pipe fitters and other maintenance personnel at the AWWT and other site 
support activities would be available, perhaps not on a full-time basis, when needed a? the 
vitrification facility. 

, 

, 

It may be helpful to more fully explain in the text why the workforce associated with the 
other facilities at the FEMP would n d  be available for support of the proposed treatment . 

facility. 
. 

The Section labeled “Labor Costs” in Volume 2 has a table titled “Operations and 
Maintenance Manpower Vitrification - Other” in which the salaries for the maintenance 
workforce has been misplaced one cell. As a result, the hourly salary for the Maintenance 
Manager is shown to be $23/hour instead of the correct value of $6O/ho~r, etc. As a 
result, the annual operations and maintenance labor cost of $ 1 8 ~  11,360 per year is 
incorrect and should be modified. 

The total number of hours in the above-cited table does not agree with the multiplication 
of the number of hours per week multiplied by the number of weeks per year (52 total). 

The Section labeled “Labor Costs” in Volume 2 indicates a total of 247 workers would be 
required to operate and maintain the full-scale cyclone vitrification facility. This number 
of workers appears excessive given previous experience with the Vortec vitrification . 

s ys tem. 

As an example, Vortec currently has a 10-15-todd cyclone vitrification pilot &it at the 
Paducah Gaseous Diffusion Plant (PGDP). Full scale operation of this unit to treat mixed 
radioactive low-level waste hasbeen stated to require a work force of 50 during two 10- 
hour shifts, based upon the document D r a j  Environmental Assessment, Proposed 
Trentment of Mked Waste at the Paducnh Gaseous Diffusion Plant Using the Vortec 
Vitrification System @OE/EA-1230, March 1998). This appears to indicate a two-fold 
difference in the number of operations workers for a nearly similar throughput rate. 

_ . .  . .. _. . . .. 
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5. 

” I 
Examination of Appendix D (Full-scale Plant Cost Estimate) of the document Silo I and 
Silo 2 Proofof Principle Project @FA-4200-809-002, A p d  30, 1999) submitted by 
Vortec Corporation to FDF indicates a much lower estimate of the operations workforce 
(on the order of 40 workers, similar to the actual Vortec plant at the PGDP). 

One method to determine work force loading is to estimate the duration associated with 
individual process steps and the number of workers required to complete the task. Then 
the summation of the number of activities would result in a fairly accurate estimate ofthe 
number of required workers. 

As such, it may be helpful to more clearly define within the text the basis by which the 
number of operations workers was estimated for this cost estimate. It also may be helphl 
to compare the number of workers estimated by FDF with actual experience with this 

I 

I 

I 

i technology. 0 

In connection with the previous cominent, the table indicates a total of 14 container 
handlers would be required. Given a total of 2,162 containers to be generated over the 
three years of operations and an overay availability of 7O%, approximately 2.8 containers 
would be generated per day. This in&ates that the 2.8 containers would be handled by a 
total of 14 workers during an average-day. Not knowing the details by which the 
containers are to be handled, a total of 14 workers appears excessive. What will these 
workers be doing while the containers are being filled? Would it be possible that these 
workers could be employed elsewhere within the vitrification facility during the filling 
time? If yes, then the number of container handlers should be decreased to reflect this. 

6. The Section labeled “Labor Costs” indicates a total of 84 maintenance workers. This 
number of maintenance workers appears excessive, given that only 105 workers are 
required for operations. Assuming that the cost of plant maintenance is 5% of the capital 
cost (which is valid for a petroleum refinery, which is a fairly complex processing 
system), the total maintenance cost (which includes labor, supervision, and materialsj 
would be on the order of $2.5 million, much less than the revised maintenance labor costs 
for this option. 

What method was used to estimate the number of maintenance workers? Does the method 
take into account that the facility will be in operations at most for 4 years (and not the 
standard. 20-to-30 years of operations assunied in most studies)? 

One standard method for determination of the maintenance workforce is to determine the 
number of components needing regular maintenance, and then estimate the number of 
hours and workers required for its maintenance. As an example, The Draft Ens-neering 
Analysis Report for the Long-Term Manngement of Depleted Uranium Hexafluoride 
(UCRL-AR-124080, May 1997) uses a time-and-motion study approach to estimate the 
number of operations and maintenance workers. In this document, maintenance of an off- 
gas scrubber would require 2 workers for 26 hours per year; maintenance of off-gas 
HEPA filters would require 2 workers for 4 hours per year, etc. 

. .. . .. . . .. . .  - 
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7. 

\ 
1 8. 

9. 

10. 

11. 

It may be helphl to more h l ly  explain within the text the rationale by which the number 
of maintenance workers was estimated. It also may be helpful if the number of 
maintenance workers,estimated by FDF is compared with the components which will . . 

require ongoing maintenance during operations. 

The first Section labeled “Material Costs” includes a table providing an 
efficiency/multiplier analysis to determine labor productivity. One of the factors involves 
the climate of the site. The footnote associated with this factor indicates that it should be 
considered for extenor work only. The table indicates that a factor of 70% was applied to 
the Climate factor, indicative of rain conditions negatively affecting labor productivity. 
Given that the majority of the workforce (other than vehicle operators and a limited 
number of maintenance workers) would be located within enclosed structures, and as 
such, should not be affected by rain, it is unclear why this value of 40% was applied. (A 
value of 100% for the Climate factor would result in a labor productivity multiplier of 
1.07 versus 1.14 used in the cost estimate). 

The Section labeled “Utility Costs” in$icates a Consumables annual cost of $1,505,513 
per year. Exainination of Appendix B (Full-scale Plant Cost Estimate) of the document 
Silo I and Silo 2 Proof of Principle Project @FA-4200-809-002, April 30, 1999) 
submitted by Vortec Corporation to FDF indicates an annual consumables cost of 
approximately S947,OOO per year (excluding the cost of liquid oxygen), a 37% difference. 
It may be helpful to provide more detail to substantiate the FDF-estimated Consumables 
annual cost, including showing the annual consumption rates of consumables, their 
assumed unit cost, etc. 

The Section labeled “Utility Costs” providds the annual costs of the various operations 
consumables and utilities. The sheet indicates a total annual cost of $8,018,555; however, 
summation of the individual costs results in a total of $10,730,747. 

The above-cited table indicates that full-scale operations would annually consume 
approximately 14,405,925 kWh of electricity and 11 1,000, ccf of natural gas. Appendix D 
(Full-scale Plant Cost Estimate) of the document Silo I ar.d Silo 2 Proof of PrincipZe 
Project @FA-4200-809-002, April 30,1999) submitted by Vortec Corporation to FDF 
indicates an annual consumption rate of 7,257,600 kWh of electricity and 332,640 ccf of 
natural gas. It may be helpful to explain why this significant difference in utility- 
consumption rates exist. 

The above-cited table indicates a Subcontractor Support cost of $1,439,871 per year, 
while Appendix D (Full-scale PI& Cost Estimate) of the document Silo I and Silo 2 
Proof of Principle Project @FA-4200-809-002, April 30,1999) submitted by Vortec 
Corporation to FDF indicates a weekly cost of $8,200, or approximately $426,400 for an 

% entire year. If it can be safely assumed that the technology contractor, Vortec 
Corporation, is the best judge of the amount of subcontractor support during operations, it 
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levels of the facilities and their contents. If the latter is true, then it may be informative 
for FDF to refer to the document Dru) Environmental Assessment, Proposed Treatment 
of Mixed Waste at the Paducah Gaseous Diftuion Plant Using the Vortec Vitrification 
System (DOEEA-1230, March 1998) concerning which components of the Vortec 
system and ancillaries systems were assumed to be radiologically contaminated. 

17. The level of effort associated with “Supervision - Contractor” on the “Estimate 
Summary Sheet” in the Section labeled “Remediation Facility D&D Cost Estimate” 
appears excessive. The following table indicates the maximum manpower that could be 
expected for a D&D project of this size, based on RS Means’ Environmental Remediation 
Estimating Methods ( 1  997): 

7 

L 

Staff Type Hours Per Number of Complexity Number of Person- 
Week Functions Factor Weeks Hours 

Project Engineer 4 2 2 9 52 832 

2 2 2 52 416 
Certified Industrial 
Hygienist 
Staff Engineer 40 2 2 52 8,320 

20 2 2, 52 4,160 Field Technician 

Subtotal: 13,728 
FDF Value: 17,920 
Percent Different: 31% 

t 

16. 

17. 

The highest level of complexity factor was chosen in the above table (complexity factor = 
2) and a D&D schedule of 52 weeks was applied, based on the D&D duration of 11.2 
months shown in the cost estimate. 

Even using the maximum values, the FDF-estimated Construction Manasement 
manpower is 30% greater than that calculated using the RS Means method. It should be 
noted that the costs of Construction Management are generally 5% to 15% of the sum of 
the direct costs and indirect costs (guidance from the US. Department of Energy’s Cost 
Estimating Guide, Volume 6, p. 132, available at http:/lwy.v.fin.doe.govlfin- 
ZO/costest.htm). Further detail is requested in the text indicating how the Construction 
Manasement costs were estimated. 

The page litled “Waste Management Costs, Top-Loading LWMB & IS0 Container” 
indicates a unit cost of $3,452.80 per truck shipment to the NTS. This value however 
disagrees with the value of $4,200 per truck shipment used for the vitrified waste (a 
difference of 18%). It should be noted that the page indicates that “All costs are stated in 
FY99 dollars” so that de-escalation should not be a factor. 

The same page indicates that a carpenter would work approximately 0.5 houri per waste 
container, a mechanic about 0.33 hours per container, etc. The waste management costs 
appear to be based upon these bctional time periods, all of which are less than one 
working day. However, since D&D of the facilities will be performed after “All other 
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18. 

t 
1 

19. 

. ..20. 

21. 

- . .  

remediation activities on the site will have been completed in FY06,” would it not have . 
been consistent with the approach taken for the operations and maintenance phase to ’ 

assume that each staff type would be available for 8-to-10 hours per day, independent of 
the number of waste containers, and that the waste management labor costs would be 
simply the multiplication of the number of days for container preparation, packaging, etc. 
by the number of workers and their respective labor rate? 

This author was only able to perform a cursory review of the “Detail Estimate 
Worksheets” for the D&D phase. However, I feel obliged to refer FDF to comment no. 2 1 
refemng to Volume 2 of the document “Silos 1 & 2 Waste Remediation Project 
Feasibility Study Estimate, Cement Stabilization.” AS an example, an unit manpower rate 
of 20 man-hours is applied for the D&D of the combustion melter and receipt system 
(item no. 17-pe-001), which is the same rate as applied for the EOG E P A  filter (item 
no. 18-fl-003). This unit rate is applied to almost all process equipment. However, the 
dimensions of the combustion melter in Volyme 1 are stated to be 50’high by 22’ wide by 
22’ long. It may be expected that some degee of size reduction (such a s  by using a torch 
to cut the reactor into smaller pieces that would fit in a W) would be necessary for the 
combustion melter, so that its unit D&D rate should be different from that for an easily 
compactible HEPA filter housing. TI&, also would be true for other large-sized 
equipment that may be radioactively contaminated. It is suggested that a comparison of 
the unit D&D rates applied in this cost estimate with publicly-available literature values 
be considered. 

The page titled “D&D Vit 1 Combustion Melter Heater” indicates that the number of 
WlMBs was estimated based upon the bulked material volumes. However, WMBs also 
have a limit based upon weight, which does not seem to have been considered in the 
calculations. The total material weight is estimated to be 9,723 tons (19,446,000 lb.) 
which results in a unit weight content of about 30,900 lb. per WlMB. The capacity of a 
WMB is on the order of 13,000 lb. (unlike a ROB’S capacity of about 30,500 Ib.). It may 
be helpfbl if the calculated number of WlMBs takes into account its weight capacity 
(which may double the number of WMBs and truck shipments to NTS). 

’ 

The costs of Project Manasernent assume that each staff ierson would be 100% dedicated 
to the project and that these personnel would be different fiorn those associated with plant 
operations, etc. It would be highly likely that the Project Management personnel would 
belong to a major A E  firm, so that they could be assigned to work part-time on.the OU4 
remediation project and part-time on other local projects. This may be very true in the 
case of the Project Engineering and Project Controls staff. Also, these same people may 
be involved in Construction Manasement, etc. How would revision of the assumption 
that each staff person would be 100% dedicated to the project affect the total Project 
Management cost? 

_ -  - . +  
I -- It should be noted that the DOE’S Cost Estimating Guide, Volume 6 (available at 

http://www.fm.doe.gov/h-2O/costest.htm) indicates on page 132 that Project 
Management costs typically range &om 2% to 5% of the total project cost. Excluding the 



costs of NTS disposal, Project Management costs are approximately 8% of the total 
project cost. Its percentage would be much higher if the number of workers were 
modified to agree with historical experience with this technology. It may be advisable to 
reconsider the breakdown of labor associated with Project Management. 

22. The Section labeled “Waste Packaging and Shipping” contains a page titled “Detailed 
Estimate Worksheets.” Within this page are shown costs of secondary waste packaging, 
transportation, and disposal at the NTS. A total transportation cost of $31,850 is shoivn in 
this table. Based upon an averase cost of 54,200 per shipment fiom the F E W  to NTS, 
the transportation cost of $31,850 is equivalent to 7.6 shipments (S31,850/$4,200). It 
appears that either an incorrect number of shipments or unit shipping cost was used in 
this table. 

23. In addition, no information is supplied within the text indicating the secondary waste 
generation rate, its characteristics (is this simply the PPE discarded by the workers afte; 
their use or does it include contaminated equipment that will be replaced during the four 
years of operation), etc. It may be advisable to include this level of detail within the text. 

Finally, it may be helpful to indicatmithin the text the assumptions made concerning the 
radiation level of equipment that are projected to be replaced during the life of the 
project. As an example, the reftactory within the various systems for the rnelter has a 1- 
year expected lifetime. Was it assumed that this refractory will be radiologically 
contaminated and will require proper dispositioning? 

i 
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ARGONNE NATIONAL LABORATORY 
9700 SOUTH CASS AVENUE, ARGONNE, ILLINOIS 60439 TELEPHONE 630/252-7475 

September 9, 1999 

Mr. Michael Connors 
Fluor Daniel Femald 
7400 Willey Road 
Hamilton, OH 45013 

Subject: Additional Review Comments for Joule-Heating and Chemical Stnbilizatioq, 
Other Processes 

Dear Mr. Connors: 

Attached are some additional comments on the cost reports for the Joule Heating and Chemical 
Stabilization - Other processes. As before, we understand that these documents are still in the 
draft stage and that f h r e  revisions may occur. Therefore the following comments should not be 
taken as criticisms but only points to consider in the final document. 

Please provide the comments and information given in this document to the appropriate persons. 
As instructed, a copy of these comments has been fonvarded to Dave Yockman, DOEEEMP. If 
you have any questions, please feel free to contact me at (630) 252-7475. 

Sincerely, 

Jerry L. Gillette 
Group Leader 
Cost & Engineering Analysis Group 
Decision & Information Sciences Division 

cc: M.Davis 
S. Folga 

Attachment : 
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Additional Review Comments for JouIe-Heating and Chemical Stabilization- 
Other Processes 

1. The capital cost risk analysis for Joule heating (p. 2 18) has a greater number of 
elements than does the Chemical-Other risk analysis (p. 187). The elements for Joule 
heating are not defined so I couldn't determine what the differences were. 

2. The consurnables and utilities costs don't add to the totals shown on page 206 for 
Chemical-Other and page 239 for Joule heating. 

3. The summary table on page 195 for Chemical-Other has different values for 
electrical, sub-contractor, and startup than are shown on page 206. 

4. Page 226 of Joule heating appears to have some errors: Lab costs@$77,000 per year 
should total $269,500 for 3 '/2 years; subcontractor support should be for 4 years nor 
3; the labor component for Health Physi'cs doein't agree with the backup infomation 

\ on page 236. 
L 

t 
5.  The O&M risk analysis for Jouleheating (p. 240) doesn't include the $4,173,020 

given for Supplies on page 5 .  There doesn't appear to be any backup for this number 
in the package. 

6 .  Additional detail on the waste management costs would be helpful. For example, 
given the 9955 tons (dry basis) of waste in the silos, and the types of packages to be 
sent to NTS, I was not able to reproduce the number of packages reported in each of 
the packages. My first thought was that the difference represents the waste from the 
D&D of the waste-treatment facility itself and the remainins OU4 facilities that will 
support the waste-treatment process. However, the D&D cost estimates provided 
separately already include the disposal portion of this waste but not the costs of the 
disposal packages or for transportation. Since the waste cost analyses given on pages 
294 for Joule heated and 267 for Chemical-Other use equal numbers of packages 
(2398 for Joule heated and 6106 for Chemical-Other) for the purchase price of the 
package, the transportation, and the disposal, it appevi that there is a mis-match or an 
omission of some costs somewhere in the analysis. Additional detail might help to 
clarify these costs. I would suggest additional detail on both the silo-waste products 
and for the D&D of the process facility and the remaining OU4 structures.. 

I 
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ARGONNE NATIONAL LABORATORY . _ -  

9700 SOUTH CASS AVENUE, ARGONNE, ILLNOIS 60439 TELEPHONE 630/252-7475 

September 7, 19990ctober 12, 1999 

Mr. Michael Connors 
Fluor Daniel Fernald 
7400 Willey Road 
Hamilton, OH 45013 

Subject: Review Comments for Joule-Heating and Chemical Stabilization-Other 
Processes 0 

* 

t xu Dear Mr. Connors: 
t 

Attached are some additional comments on the cost reports for the Joule Heating and Chemical 

draft stage and that fbture revisions may occur. Therefore the following comments should not be 
taken as criticisms but only points to consider in the final document. 

. Stabilization - Other processes. As before, we understand that these documents are still in the 
' 

Please provide the comments and information gven in this document to the appropriate persons. 
As instructed, a copy of these comments has been forwarded to Dave Yoclanan, DOEEEiWP. If 
you have any questions, please feel fiee to contact me at (630) 252-7475. 

Sincerely, 

Jerry L. Gillette 
Group Leader 
Cost & En,gineering Analysis Group 
Decision & Information Sciences Division 

cc: M.Davis 
S. Folga 

Attachment: 
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Review Comments for Joule-Heatiog and Chemical Stabilization- 
Other Processes 

1). There are frequent inconsistencies in the numbers presented in the various tables. For 
example, several values given in the Control Estimate Summary do not agree with those 
produced in the backup material. 

2). The Start-up Testing costs should be based on a six month long period but the values 
appear to be for a full year. 

3). Mobilization costs include a $60,000 relocation allowance for each of 10 people. This 
appears to be a bit excessive. 

4)- 

5 ) -  

7)- 

9). 

Subcontractor Oversight costs are noted as lastins for 1 year. Some detail is provided for 
the Joule-heated Vitrification case that suggests that it be for the three-year period of 
operation. Additional questions on this issue: Wouldn't this oversight be more reasohably 
assumed to also include the startup testing and prototype testing (as needed) and thus last 
for 3 1/2 or 4 years? The values are also a bit puzzling with about $1.4 million for the two 
heating methods, S2.2 million k r  cementation, and $2.3 million for chemical 
stabilization. That is, the two.most sophisticated technologies have the lowest oversight 
costs. 

Some of the pages were edited incorrectly. For example, page 9 of the Chemical 
Stabilization reports refers to the joule-heated process. 

The Contractor Supervision costs are estimated at 17% of the direct field labor costs. 
However, when estimating the man-hours associated with this cost, a rate of  $21.96/hour 
(the average of all field labor costs) was used. While this may not be a cost issue, it might 
be a scheduling issue, as I would expect the supervision rate to be si,pificantly greater 
than the average field labor cost. 

Engineering/design/inspection costs are based on 253 weeks of t h e  (not effort weeks) 
for the Cementation and Chemical Stabilization techqologies and 273 weeks for the 
vitrification technolo,oies. The associated costs are veiy high percentages of the direct 
capital costs, e.g., 75-82% for the vitrification cases and more than 100% for the other 
two cases. 

It is not clear where the numbers used in the risk analysis came &om. For example, for 
chemical stabilization the Civil & Excav, labor cost is listed as $416,143 whereas the 
direct summary says $203,793. Allowing for markups on this number I can get it to 
$403,143 but it is still $13,000 off. Also, the material costs in the risk table is given as 
$79,850 whereas the direct summary gives it as $100,850. 

The O&M labor costs appear to be low for all inclusive values. For example, thelcost for 
the Plant Manager is $60/hr. The costs seem to be based on a 45 week year. For 'oule 
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heating, there is an error in that the M&tenance:Manager's salary is not included in. the 
total. 

10)'. I could not reconcile the number of people needing physicals with the number of people 
who will be working in radiation areas. 

11). The schedule given in calculating the cost of money is puzzling There appears to be a two 
year hiatus where nothing happens. The actual operations appear to last for two years 
rather than the design basis three. Some of the numbers can not be reconciled with data 
elsewhere in the reports. At the end of FY l0;the government will still over $14.6 million 
(for chemical stabilization) with more than $1 million of this in interest accrued during 
FY10. Thus I don't think the total cost of money calculation goes far enough. 
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